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torial  presentation  of  the  most 
modern  practice  in  electrical  con¬ 
struction.  It  embraces  a  great 
number  of  examples  of  construc¬ 
tion  methods  which  have  either  led 
to  economies  of  time,  labor  or  ma¬ 
terials  or  assured  greater  reliability 


of  service.  It  includes  both  utility 
and  industrial  experience  gathered 
from  all  sections  of  the  country, 
under  a  wide  variety  of  conditions. 
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panorama  of  modern  construction 
and  installation  methods,  illustra¬ 
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From  the  Turbine  to 
the  Customer’s  Meter 

Everywhere  in  Electric  Plant  Construction 

In  all  of  the  main  parts  and  vital  connecting  links  of  electric 
light  and  power  systems,  Okonite  and  Okonite-Gal lender 
products  are  reliably  performing  important  work. 


Generation 

In  vast  numbers  of  generating  sta¬ 
tions  and  substations,  Okonite  wire 
and  cables  are  controlling  the  opera¬ 
tion  of  the  major  units  of  electrical 
equipment.  In  their  various  types, 
they  are  used  for  station  wiring,  for 
generator  leads,  for  apparatus  con¬ 
trol,  and  for  the  many  connections 
between  switches,  transformers,  con¬ 
verters,  regulators  and  other  station 
and  sub-station  equipment. 

T  ransmission 

In  the  underground,  submarine, 
and  aerial  sections  of  transmission 
systems  throughout  the  country, 
many  large  installations  of  Okonite- 
Callender  impregnated  paper  cables 
are  working  with  equal  depend¬ 
ability  on  both  super-tension  and 
the  lower  voltages.  The  same  uni¬ 
versal  use  is  made  of  Okonite  trans¬ 
mission  cables  with  either  rubber  or 
varnished  cambric  insulation. 

THK  OKOM 


Distribution 

In  the  underground  sections  of  dis¬ 
tribution  systems  is  found  the  gen¬ 
eral  use  of  Okonite  rubber  and  var¬ 
nished  cambric  insulated  cables: — 
for  street  lighting  circuits,  primary 
feeders,  secondary  mains  and  cus¬ 
tomers’  services.  And  now  Okonite- 
Callender  impregnated  paper  cable 
is  being  used  increasingly  for  distri¬ 
bution  voltages  because  it  is  also 
built  upon  the  Okonite  principle  that 
no  part  of  electric  plant  is  unimpor¬ 
tant  and  the  best  kind  of  product  is 
needed  in  every  path  leading  from 
the  station  to  the  customer.  In 
overhead  distribution  and  other  in¬ 
stallations  there  is  the  same  popular 
employment  of  Okonite  Tree  Wire, 
Okonite  Parkway  Cable,  Okonite 
Twisted  Service  Cable  and  the  high 
quality  brands  of  insulating  tapes — 
Okonite  Rubber  and  Manson,  Dun¬ 
dee  “A”  and  Dundee  “B”  friction 
tapes. 
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The  Hurricane  and  the  Lineman 

The  recent  tropical  hurricane  played  havoc  in  the 
West  Indies  and  in  a  large  section  of  the  Southern 
States.  Not  only  was  there  a  lamentable  loss  of  life, 
hut  property  damage  ran  into  many  millions  of  dollars. 
Coming  on  top  of  previous  losses  from  storms  from 
which  the  Southeastern  section  had  just  about  recovered, 
the  blow  was  greater  than  has  been  generally  realized. 
In  no  storm  of  recent  years  has  the  destruction  of  trees 
been  so  great,  t  hroughout  South  Carolina  and  Georgia 
many  huge  trees  planted  just  after  the  Civil  War  were 
uprooted  and  blown  across  electric  power  lines,  adding 
darkness  to  distress.  But  if  the  streets  were  blocked  by 
fallen  trees,  they  were  not  deserted.  All  during  the  night 
of  the  storm  linemen  w'ere  at  work  cutting  away  trunks 
and  branches  of  trees  in  an  almost  superhuman  effort  to 
restore  service ;  so  that  by  morning  or  before  nightfall 
few’  of  the  many  towns  and  cities  affected  were  without 
electricity. 

In  Florida  the  destruction  of  homes  was  as  w’idespread 
as  that  of  trees  elsewhere,  and  the  toll  of  human  life  was 
likewise  greater.  Under  the  lash  of  one  of  the  most 
destructive  hurricanes  on  record,  when  great  anxiety 
l)revailed  throughout  the  nation,  the  linemen  of  the 
electric  light  and  power  industry  proved  heroes.  There 
was  nothing  spectacular  about  their  work — they  toiled 
on  in  the  darkness,  w’ith  none  to  applaud ;  but  that 
there  were  few  fatalities  from  fallen  wires  and  that  serv¬ 
ice  w^as  so  quickly  restored  throughout  the  stricken  area 
s])eaks  volumes  for  the  w’ork  of  these  men.  The  industry 
is  justly  proud  of  them.  Material  losses  dwindle  into 
insignificance  when  compared  with  the  misery  wrought 
by  widespread  death  and  injury  of  human  beings  in  such 
disasters.  With  Nature’s  bursts  of  fury  men  have  not 
yet  learned  fully  how  to  cope.  But  men  can  prevent  addi¬ 
tional  destruction  caused  by  their  own  instrumentalities, 
atid,  thanks  to  its  army  of  courageous  linemen,  the  elec¬ 
trical  industry  in  every  catastrophe  from  storm  or  flood 
does  this. 

♦  *  ♦  ♦ 

IF ater-Power  Development 
and  Politics 

HILE  apparently  it  was  inevitable,  it  is  none  the 
less  disconcerting  and  discouraging  to  have  the 
question  of  water-power  development  in  this  country 
again  made  the  football  of  politicians.  At  best  the  in¬ 
creasing  efficiency  and  economy  of  steam-power  plants 
has  rendered  the  prospect  of  great  water-power  develop¬ 
ment  problematic,  and  now,  to  put  a  quietus  on  the 
whole  situation,  the  politicians  are  trying  to  make  a 
national  issue  of  it.  What  is  and  alw’ays  should  be  an 


economic  and  engineering  question  is  thus  endowed  with 
a  prominence  it  scarcely  deserves. 

Commercially  speaking,  water  power  has  been  remu¬ 
nerative  in  so  moderate  and  uncertain  a  degree  that  the 
fingers  of  one’s  hand  will  suffice  to  count  all  the  respon¬ 
sible  manufacturers  of  waterwheels  in  this  country. 
Obviously  there  must  be  something  wrong,  for  if  the 
business  is  what  the  politicians  claim  it  is,  there  should 
be  very  many  more  waterwheel  manufacturers.  Again, 
one  of  the  most  constructive  pieces  of  national  legislation 
enacted  in  recent  years  was  the  federal  water-power  act. 
Its  value  is  proved  by  many  developments  which  have 
taken  place  under  its  provisions,  an(l  yet  memory  is  so 
elusive  and  fickle  that  many  forget  that  there  is  such  a 
law.  that  it  represents  a  national  water-power  policy 
and  that  it  w'as  enacted  by  a  Democratic  administration. 
And  why  contend  for  government  ownership  of  water 
powers  when  fully  80  per  cent  of  all  those  undeveloped 
in  this  yountry  are  already  government-owned,  and 
when  most  of  the  water  powers  now’  harnessed  are  under 
public  regulation? 

Water-pow’er  development,  notwithstanding  the  vain 
imaginings  of  the  politicians,  is  an  economic  and  a  re¬ 
gional  question  rather  than  a  political  and  national  one 
and  can  best  be  solved  along  economic  and  regional  lines. 
To  saddle  it  with  any  other  load  will  .stunt  its  legitimate 
and  proper  growth  to  the  detriment  of  the  entire  nation, 
and  even  a  sui>erficial  study  will  reveal  that  the  question 
of  water-power  conservation  is  too  intricate  and  its  out¬ 
come  too  uncertain  to  be  intrusted  to  inexperienced  and 
incompetent  hands. 

*  «  « 

Trade  Commission  Resumes 
Its  T rial  by  Newspapers 

EARINGS  by  the  Federal  Trade  Commission  in 
the  investigation  of  the  publicity  activities  of  utility 
companies  were  resumed  last  week  after  the  summer 
season.  Again  there  was  immediately  demonstrated  the 
futility  and  unfairness  of  such  a  trial  by  implication, 
where  a  great  industry  is  damned  before  the  country 
through  an  inquisition  in  which  only  one  side  is  heard. 
The  incident  was  illuminating. 

During  the  adjournment  representatives  of  the  com¬ 
mission  examined  the  vouchers  covering  several  years’ 
expenditures  by  the  National  Electric  Light  Association. 
These  were  voluntarily  made  available.  Out  of  thou¬ 
sands  104  check  vouchers  were  selected.  For  each  of 
these  a  complete  history  of  the  transaction  was  provided 
and  pasted  to  the  check.  The  checks  w^ere  turned  over 
to  the  commission  and  were  introduced  into  the  hearing 
and  then  placed  upon  the  press  table  for  inspection. 
Now  witness  the  workings  of  such  a  trial  by  newspapers. 


Next  morning  column  articles  upon  the  hearings 
appeared.  One  of  the  most  prominent  conservative 
metropolitan  dailies  said :  “By  an  aggressive,  adroit 
examination  the  chief  counsel  brought  out  that  money 
had  been  paid  to  these  persons” —  It  listed  William 
Allen  White,  Bruce  Barton,  Lord,  Thomas  &  Logan,  the 
Smithsonian  Institution  and  other  names,  the  inference 
being  that  the  money  was  spent  to  influence  writers  and 
public  men.  Written  plainly  on  the  paster,  however, 
were  the  facts  that  White  was  paid  his  bill  for  addressing 
the  convention,  that  Barton  was  paid  his  bill  for  material 
for  an  advertising  campaign,  that  Lord,  Thomas  &  Logan 
were  paid  for  signed  advertising  placed  in  publications, 
that  the  Smithsonian  check  covered  a  purchase  of  insti¬ 
tution  bulletins  and  so  on.  Each  case  was  a  transaction 
in  the  regular  business  of  the  association  and  the  facts 
were  all  there.  But  the  young  men  at  the  ])ress  table 
were  eager  not  for  truth  but  for  a  story.  They  built 
their  stories  with  such  morsels  as  they  could  pick  out 
of  the  material  provided.  , 

The  public,  of  course,  wants  just  the  facts — the  truth. 
It  exi)ects  the  commission  to  find  these  facts.  It  relies 
on  the  newspapers  to  publish  the  truth  as  it  develops. 
But  the  commission  devotes  itself  to  asking  questions 
that  imjdy  wrongdoing  and  has  so  far  not  permitted  the 
power  industry  to  present  its  case.  And  the  press,  when 
the  “exhibits”  are  tossed  to  the  reporters  to  scramble 
over,  ignores  the  plain  truth  and  dishes  up  artfully 
induced  sensation.  Is  this  the  kind  of  investigation  the 
Senate  desired?  And  is  it  aiding  the  public  to  under¬ 
stand  and  form  a  sound  judgment  about  the  public  utility 
companies  ? 

♦  ♦  ♦  ♦ 

Economy  Through  Ample 
Construction  Equipment 

LAIiOR  is  expensive.  It  constitutes  a  large  proportion 
j  of  the  expense  of  installing  electrical  equipment, 
whether  it  be  for  generation,  transmission  or  utilization. 
When  the  ratio  of  labor  cost  to  total  erection  cost  goes 
too  high,  this  can  very  often  be  traced  to  an  unbalanced 
utilization  of  mechanical  equipment  and  manual  labor. 
For  exanqde,  in  transmission  or  distribution  construction, 
trucks,  derricks,  digging,  trenching  machines  and  other 
labor-saving  devices  are  too  few  in  number  and  are  over¬ 
worked  while  construction  crews  kill  time  waiting  for 
material  to  arrive  or  until  some  needed  ])iece  of  equip¬ 
ment  is  moved  up. 

Greater  economy  in  construction  work  can  be  effected 
through  an  aj)parent  surplus  than  through  a  deficiency 
in  labor-.saving  equipment.  It  is  far  cheaper  to  pay  the 
fixed  charges  on  a  truck  when  it  and  its  driver  are  idle 
for  an  hour  or  .so  than  to  pay  the  hourly  rate  for  a  crew 
of  men  to  wait  for  a  belated  truck  to  bring  up  a  load  of 
j)oles  or  a  tractor  to  pull  in  the  line  wire.  The  same 
general  principle  holds  true  with  other  mechanical  equij)- 
ment  used  on  construction  work.  Labor-saving  devices 
must  1k'  available  when  needed,  and,  remarkable  as  is 
the  jK'rformance  of  some  of  these  machines,  they  cannot 
think  for  themselves  or  for  the  construction  su|)erin- 
tendent.  Their  real  economy  lies  in  being  on  the  job 
when  and  where  they  can  be  used.  Good  administration 
of  construction  programs  shows  that  it  is  far  cheai)er 
to  provide  ample  transi^rtation  and  mechanical  equip¬ 
ment  than  it  is  to  force  crews  to  kill  time.  Otherwise 
labor  savers  may  be  that  in  name  only. 


Linking  Ear-Elung  Areas 
for  Better  Service 

NTERCONNECTION’S  successes  are  not  all  asso¬ 
ciated  with  heavy  high-voltage  line  construction 
There  is  a  large  field  of  usefulness  for  less  ambition- 
engineering  in  facilitating  energy  interchange  between 
such  communities  as,  for  example,  are  being  tied  to¬ 
gether  in  New  Hampshire.  Even  the  casual  visitor  to 
the  White  Mountain  region  and  south-central  lake  area 
sees  a  good  deal  of  moderate-vo’tage  line  and  substation 
construction  under  way  as  a  result  of  the  recent  acqui¬ 
sition  of  control  of  many  scattered  properties  by  a  single 
interest.  The  imagination  of  the  engineer  is  quickened 
by  an  understanding  of  what  this  means  to  many  com¬ 
munities  either  dependent  upon  small  local  plants  iso¬ 
lated  from  their  fellows  or  deprived  entirelv  of  service 
because  it  could  not  be  satisfactorily  financed  without 
holding-company  credit,  barring  the  undesirable  alter¬ 
native  policy  of  loading  the  burden  iqion  the  taxpayer 
and  perhaps  asking  him  to  “ho’d  the  bag”  for  municipal 
ojieration. 

An  impressive  point  about  this  sort  of  development  is 
the  value  of  many  existing  lines,  rights-of-way  and  sub¬ 
stations  in  the  lietterment  scheme.  Most  engineers  would 
hardly  cast  a  second  glance  at  many  of  these  lines  in 
jiassing  through  the  region  by  motor  car  or  rail,  and  yet 
their  economic  value  is  substantial.  The  loads  are  often 
relatively  small  in  individual  communities,  but  the  advan¬ 
tages  of  tying  together  hydro-electric  plants  on  different 
streams  and  even  on  the  same  stream  are  olivious.  This 
can  often  be  done  without  embarking  on  a  comprehensive 
scheme  of  trunk  transmission  construction.  Useful  links 
can  be  built  and  much  of  the  old  equipment  salvaged  for 
better  service  until  the  day  arrives  when  increasing  de¬ 
mands  warrant  larger  facilities.  The  new'  work  serves 
as  a  nucleus  of  a  future  system  planned  to  meet  the  load 
and  interchange  requirements  of  another  day,  and  if 
j)roperly  articulated  to  these,  later  pros|)ective  develop¬ 
ments  can  be  made  to  serve  as  a  high-voltage  distributing 
system  when  the  time  comes  to  run  heavy  transmission 
trunks  through  the  territory. 

♦  ♦  *  * 

New  Ideas  in  Home  Lighting 

Frenchmen  are  leading  the  w'ay  in  a  new  concep¬ 
tion  of  home  lighting.  At  the  convention  of  the 
Illuminating  Engineering  Society  in  Toronto  last  week 
paramount  interest  centered  on  the  idea  that  lighting  and 
architectural  design  should  be  concurrent — that  lightinji 
installations  are  a  part  of  building  construction.  In  other 
w’ords,  built-in  low-intensity  light  sources,  often  colored, 
become  part  of  the  architectural  design  of  a  room.  The 
new'  trend  does  not  depend  on  fixtures,  upon  wall  bracket- 
or  upon  home,  hotel  or  auditorium  owners’  taste  in 
decorative  lighting  ware.  It  places  lighting  on  a  pro¬ 
fessional  architectural  plane. 

With  America  pre-eminent  in  many  electrical  develop¬ 
ments,  it  is  astonishing  that  a  French  movement  of  1925 
only  now'  receives  credit  in  this  country.  Its  ideas  arc 
sound.  Problems  of  an  economic,  technical  and  educa¬ 
tional  character  must  be  solved  before  the  principles  be¬ 
come  established,  but  this  is  no  cause  for  discouragement. 
The  new'  idea  focuses  attention  on  a  way  to  eliminate  the 
abominable  lighting  that  predominates  in  American  homes 
and  assembly  halls.  This  is  half  the  battle. 
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Provincial  Engineering 

ECHANICALLY  minded  citizens  have  long  re¬ 
garded  with  amused  tolerance  the  traditional  ten¬ 
dency  of  the  farmer  to  purchase  a  piece  of  high-grade 
machinery  and  then,  when  the  season  for  its  use  is  over, 
to  leave  it  exjiosed  to  the  elements,  collecting  rust  and 
rapidly  disintegrating  rather  than  wearing  out  in  use¬ 
ful  service.  That  better  treatment  is  accorded  to  cattle 
and  other  livestock  may  l)e  due  to  an  instinctive  distrust 
felt  by  agriculturists  for  the  products  of  engineers. 

The  jest  is  not  always  at  the  expense  of  the  provincial 
citizen,  however.  The  finely  machined  and  carefully 
built  equipment  ordered  for  installation  in  a  new  gen¬ 
erating  station  too  often  lies  out  of  doors  for  weeks  or 
even  months  with  the  wholly  inadequate  protection  of 
smeared  grease,  tarjiaulins  or  oiled  paper.  The  cost  of 
this  unconscionable  lack  of  intelligent  planning  may  be 
relieved  by  the  use  of  the  depreciated  material,  but  event¬ 
ually  the  charge  against  incompetence  must  be  paid. 

rhe  remedy  is  simple,  though  not  necessarily  easy  of 
accomplishment.  Projx'r  foresight  will  minimize  the 
period  between  delivery  and  installation.  Granted  that 
erection  schedules  cannot  be  delayed  jxnding  the  arrival 
of  essential  parts,  delivery  plans  may  be  adjusteel  to  meet 
carefully  anticipated  material  requirements.  It  is  the 
inflexibility  of  the  customary  planning  that  militates 
against  satisfactory  results.  Where  a  margin  of  one 
month  may  constitute  a  factor  of  .safety,  a  margin  of 
three  or  four  is  an  indictment.  The  tendency  to  dis¬ 
regard  this  condition  or  to  make  half-hearted  efforts  to 
meet  it  is  a  reflection  upon  the  organizing  ability  and  con¬ 
struction  knowledge  of  many  otherwise  capable  engi¬ 
neers.  It  is  the  more  surprising  since  the  condition  is  so 
nearly  universal. 

♦  ♦  ♦  * 

Rubber-Stamp**  Management 
Cannot  Prevail 

PROGRESSI\"E  men  have  always  been  essential  to 
electrical  development.  With  rare  exceptions,  indus¬ 
try  leadership  has  constantly  realized  the  value  of  initia¬ 
tive  and  ability  and  will  continue  so  to  do.  Nothing  in 
the  present  trend  toward  centralized  control  of  local  light 
and  power  properties  should  warrant  misgivings  on  the 
part  of  competent  operating,  engineering  and  sales  exec¬ 
utives  when  such  men  peer  into  the  future.  Perfect 
justice  is  too  much  to  expect  in  human  institutions,  but 
the  “batting  average”  is  high. 

Occasionally  anxiety  regarding  the  relation  of  a  local 
e.xecutive  with  the  leading  personnel  of  a  new  headquar¬ 
ters  organization  reaches  the  editorial  ear  or  eye,  and 
this  prompts  one  or  two  comments.  Given  a  willingness 
wholeheartedly  to  adapt  one’s  self  to  the  new  regime  and 
the  staying  [X)wer  to  follow  through  no  matter  how- 
strange  or  irksome  new  methods  and  regulations  may 
prove  to  be,  worry  should  cease.  Refu.sal  to  co-operate 
with  headquarters  to  the  limit  of  local  ability  and  power 
‘sometimes  occurs  out  of  fear  that  nothing  but  “rubber- 
.stamp”  management  will  be  acceptable.  The  industry  is 
moving  ahead  too  fast  to  warrant  any  such  policy.  On 
the  other  hand,  amiable  acquiescence  can  easily  become 
supine  weakness.  Every  enduring  administration  of  a 
group  of  properties  from  a  central  headquarters  must 
encourage  initiative  locally,  with  good-tempered  discus- 
ion  of  ideas,  the  ability  to  lose  gracefully  and  to  win 
w  ithout  egocentricity. 


There  is  no  more  chance  of  rublxr-stamp  management 
succeeding  in  the  long  run  in  the  electrical  industry  than 
there  is  of  a  secondary  school  qualifying  its  graduates 
for  the  doctorate.  Let  the  doubters  take  heart  and  gird 
their  loins  for  new-  achievements! 

♦  ♦  ♦  ♦ 

Interdependence  of  Electrical 
and  Process  Industries 

O  BETTER  indication  of  the  interdependence  of 
the  electrical  and  all  other  industries  can  be  found 
than  in  the  convention  of  the  American  Electrochemical 
Society  held  at  Charleston,  W.  Va.,  last  week.  Here  a 
body  of  scientific  men  met  in  a  locality  which  in  very 
recent  years  has  become  conspicuous  for  its  develop¬ 
ment  of  i)rocess  industries.  The  electrochemists  went 
there  to  discuss  technical  jiroblems  and  to  inspect  and 
study  ])ractical  applications  of  electrochemistry,  electro¬ 
metallurgy  and  electrothermics.  Inspection  trips  to 
fifteen  or  more  industrial  process  plants  more  than  justi¬ 
fied  the  choice  of  Charleston  as  a  meeting  place. 

But  even  more  important  to  the  electrical  industry  is 
the  extent  to  which  these  industries  rely  iqx)n  electricity 
for  the  successful  o|)eration  of  their  processes.  Not  only 
in  electrolytic  and  other  electrical  processes  do  these 
plants  utilize  electrical  energy,  but  they  are  large  consum¬ 
ers  of  ]X)wer  for  motor  and  industrial  heating  applica¬ 
tions.  For  the  most  part  the  plants  find  it  more  economi¬ 
cal  to  buy  power  from  the  central-station  company, 
generating  only  that  part  which  is  incidental  to  the  need 
for  steam  for  heating  processes.  These  industries  already 
afford  a  large  market  for  electrical  equipment  and  elec¬ 
tric  power,  but  many  of  their  problems  still  remain  to  be 
solved.  The  power  industry  and  manufacturers  of 
electrical  apparatus  might  find  it  extremely  profitable 
to  familiarize  themselves  by  closer  study  with  the  needs 
of  the  electrochemical  and  related  industries. 

♦  ♦  ♦  ♦ 

IV hy  Not  Capitalize 

on  Construction  E^xperiencef 

Const  ruction  men  should  have  a  ])rominent 
place  in  the  jdanning  as  well  as  the  building  of 
projects.  The  financier,  the  planning  engineer,  the  con¬ 
struction  chief  and  the  operating  executive  are  the  four 
legs  upon  which  to  place  a  contemplated  project  if  it 
is  to  be  level  and  well  balanced.  Too  frequently  con¬ 
struction  men  appear  on  the  scene  after  plans  are  made, 
financing  is  completed,  purchases  are  consummated  and 
materials  delivered.  The  construction  forces  are  the 
action  troops  on  projects,  and  the  exjxrience  of  their 
leaders  should  be  utilized  in  staflF  councils. 

Moflern  builders  use  dollars,  lalior,  machines  and 
power  as  tools.  The  brute  force,  the  crude  materials, 
the  unrecorded  knowledge  and  the  lack  of  plan  that  char¬ 
acterized  the  building  of  the  Pyramids  and  other  ancient 
works  are  replaced  with  a  complex  mechanism  that  re- 
(juires  the  close  co-ordination  of  all  factors  to  get  eco¬ 
nomical  results. 

Nothing  can  replace  the  experience  of  a  construction 
crew  that  has  served  its  time  under  all  kinds  of  building 
conditions.  Through  intimate  contact  with  actual  work 
these  men  get  theoretical  and  practical  exixrience  of 
great  economic  value.  Their  experience  and  talents 
should  focus  in  the  top  group  of  those  who  plan.- 
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Construction  work  on  the  Conowingo  dam  and 
power  house  of  the  Philadelphia  Electric  Company  was 
aided  by  the  use  of  several  unusual  material-handling 
methods. 

In  the  erection  of  the  structural  steel  for  the  power  house 
and  for  the  arbor  steel  of  the  outdoor  switching  station 
located  on  the  roof  of  the  power  house,  a  temporary,  spe¬ 
cially  constructed  traveling  derrick  was  used.  This  was  of 
long-and-short  leg  construction,  one  set  of  wheels  running 
upon  one  of  the  permanent  gate  gantry  rails  and  the  other 
set  using  a  temporary  rail  placed  on  the  turbine  room  roof 
steelwork. 

A  construction  bridge  and  gantry  travelers  were  used 
in  the  work  on  the  dam.  These  travelers  were  designed  to 
operate  on  the  outside  rails  of  the  bridge  and  provided 
sufficient  clearance  for  standard-gage  railroad  cars  operat¬ 
ing  on  the  three  tracks  on  the  bridge. 

Each  gantry  was  mounted  on  a  15-ton  stiff-legged  derrick 
with  a  steel  concrete-hoist  tower.  Loading  was  made  from  the 
railroad  cars  bringing  concrete  from  the  mixer.  The  plac¬ 
ing  of  forms  was  facilitated  by  the  gantry-mounted  derrick. 
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Proven  Economy 
in  Construction  and  Installation 


ONSTRUCTION  and  installation 
methods  which  bring  about  econ¬ 
omies  in  time,  money,  labor  or 
operation  without  sacrifice  of  service  re¬ 
liability  or  impairment  of  investment  are 
vital  to  both  utility  and  industrial  men. 
All  business  today  is  struggling  to  pry  a 
little  farther  apart  the  upper  and  nether 
millstones  of  lower  competitive  selling 
prices  and  production  costs.  Mass  pro¬ 
duction,  mergers  and  consolidations  have 
played  an  important  part  in  the  national 
trend  toward  economy.  Still,  over-all 
economy  cannot  be  effected  unless  it  is 
practiced  both  in  the  building  of  an  in¬ 
dustry  and  in  the  detailed  methods  which 
it  employs  for  maintenance  and  growth. 

Commendable  progress  in  engineering 
and  economic  efficiency  is  recorded  each 
year  in  the  electrical  industry,  for  elec¬ 
tricity  fits  into  the  industrial  and  social 
requirements  of  modern  civilization  and 
the  interdependence  of  the  electrical  in¬ 
dustry  and  other  businesses  becomes  more 
apparent  and  more  binding.  Those  con¬ 
cerned  with  electrical  development  seek 
therefore  constantly  to  improve  in  tech¬ 
nical  and  in  economic  efficiency,  and 
there  is  evidence  of  positive  and  impres¬ 
sive  progress. 

Economy  has  become  to  many  a 
basic  measure  of  engineering  perfec¬ 
tion.  Moreover,  one  of  the  prime  re¬ 
quirements  of  the  successful  executive 
must  be  his  ability  to  invest  increasingly 
larger  amounts  of  money  in  the  business 
and  at  the  same  time  continue  to  earn  a 
satisfactory  profit  upon  the  additional 
capital.  There  can  be  no  extravagant 


expenditures  for  extensions  or  additions 
which  are  not  justified  by  careful  esti¬ 
mates  of  future  growth.  On  the  other 
hand,  new  additions  to  a  plant  or  system 
cannot  be  made  in  niggardly  fashion. 
Cheapness  is  always  dear  at  any  price. 

Engineering  is  a  broad  term.  It  in¬ 
volves  many  little  things  as  well  as  major 
problems.  In  the  power  station,  the  in¬ 
terconnected  system,  the  industrial  plant, 
and  in  electrical  manufacturing  are  in¬ 
volved  design,  construction,  installation 
and  operation,  and  each  of  these  things 
must  be  measured  in  economic  values. 
The  engineer  must  make  an  economic  use 
of  men,  time,  money  and  materials.  No 
engineering  job  is  complete  or  successful 
unless  it  yields  these  values  that  may  be 
measured  in  units  common  to  all  worthy 
projects.  Advance  is  materially  meas¬ 
ured  in  things  accomplished;  but  the  en¬ 
gineer  should  also  scrutinize  the  details 
of  the  technique  that  is  continuously 
evolving  to  make  progress  possible. 

This  issue  of  the  ELECTRICAL  World 
is  devoted  to  picturing  economies 
in  construction  and  installation — methods, 
policies  and  practices  of  proven  value 
in  actual  use.  Savings  in  dollars  effected 
at  the  expense  of  quality  of  construc¬ 
tion  or  operating  conditions  are  not 
true  economies  and  no  implied  indorse¬ 
ment  of  such  methods  will  be  found  here. 
Both  the  executive  and  the  engineer  who 
bear  in  mind  the  permanence  and  stability 
of  their  property  operating  at  maximum 
economy  will,  we  feel  confident,  find  these 
data  from  the  experience  of  others  worth 
study  and  possible  application.  . 


Phase  Segregation 
at  Low  Cost 


INCREASED  segregation  of  phases 
has  been  obtained  at  the  South 
Meadow  generating  plant  of  the 
Hartford  Electric  Light  Company  by 
the  type  of  cell  design  illustrated,  and 
without  going  to  the  expense  of  com¬ 
plete  isolated  phase  switch  house  con¬ 
struction.  Standard  concrete  cell 
construction  is  employed  as  regards 
dimensions  and  non-continuous  rein¬ 
forcement,  the  special  feature  of  the 
design  being  the  erection  of  cells 
with  alternating  openings  and  end 
slabs,  with  flush  doors.  A  row  of 
cells  for  a  group  of  11-kv.  oil  circuit 
breakers  before  the  installation  of 
apparatus,  the  completed  structure 
with  cell  doors  in  place  and  a  close-up 
of  a  3,000-amp.  breaker  and  sub-cell 
disconnecting  switches  controlling 
service  from  the  new  mercury  vapor 
generating  unit  now  being  installed 
at  this  plant  are  shown  in  the  ac¬ 
companying  illustrations.  The  cell 
arrangement  shown,  which  provides 
monolithic  arc-isolating  barriers  be¬ 
tween  phases,  was  suggested  by 
T.  H.  Soren,  vice-president 
of  the  Hartford 
company. 
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Getting  Steam  Drum 
Into  Position 


This  steam  drum  for  the 
New  York  Edison’s  East 
River  station  has  been  hoisted 
through  the  opening  which 
the  boiler  will  occupy  and  has 
been  skidded  to  the  right  on 
rollers  by  means  of  a  chain 
block.  Four  I-beams  served 
as  the  runway  for  the  rollers. 
The  steam  drum  is  being  held 
in  this  position  until  other 
equipment  has  been  hoisted 
and  the  areaway  released  for 
boiler  construction. 


Extracting  Condenser  Tubes 


A  TUBE  puller  is  used  by  the  United  Electric 
Light  &  Power  Company  to  grab  the  tube 
and  packing.  The  second  operation  involves 
admission  of  air  to  the  power  piston  which  pulls 
the  tube  and  packing  out  about  8  in.  The  lever 
which  operated  the  mechanism  for  grabbing  the 
tube  and  packing  is  then  released  and  the  tube 
is  pulled  out  by  hand. 

It  takes  about  six  seconds  to  pull  a  tube  out 
as  compared  with  one  minute  when  the  old 
method  was  used.  It  is  possible  now  to  retube 
a  10,000-tube  condenser  in  a  week’s  time. 


HANDLING  A  113-TON  ROTOR.  —  While 
handling  this  rotor  with  a  crane,  the  end  windings 
were  protected  by  a  spacer  between  the  slings  from 
the  crane  hook.  The  spacer  is  built  up  of  several 
layers  of  plank  bolted  together  at  the  ends  and 
middle  to  prevent  buckling.  A  metal  saddle  on 
each  end  of  the  spacer  prevents  the  cables  com¬ 
posing  the  sling  from  slipping  off. 
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Stack  Erected  at  Rate 
of  7.5  Feet  per  Day 


SIX  men,  including'  a  construction 
foreman  and  hoisting  engineer, 
erected  the  Heine  reinforced  concrete 
stack  shown  at  a  rate  of  one  section, 
or  7.5  feet  per  day,  at  the  Somerset 
station  of  the  Montaup  Electric  Com¬ 
pany.  Concrete  was  hoisted  from  the 
ground  through  the  interior  of  the  stack 
and  poured  from  the  top  into  steel  forms 
set  in  exact  position  by  a  patented  port¬ 
able  diaphragm  equipped  with  adjusting 
bolts  and  centered  by  a  plumb  line  over 
a  target  at  the  top  of  the  chimney  foun¬ 
dation.  The  form  sheets  were  so  con¬ 
structed  that  a  uniform  taper  was  ob¬ 
tained  from  bottom  to  top  of  the  stack. 
The  outside  form  sheet  overlapped  the 
section  slightly  and  the  inside  form 
sheets  were  used  in  two  units  per  section 
to  enable  half  the  section  height  to  be 
poured  and  tamped  at  a  time. 


Reduction  of  stresses 

due  to  t  e  m  per  a  t  ii  r  e 
changes  in  the  bus  between 
the  30,000-kva.  transformers 
and  the  11-kv.  bus  at  the  Big 
Creek  No.  2A  hydro-electric 
plant  of  the  Southern  Cali¬ 
fornia  Edison  Company  was 
effected  by  installing  a  lanii- 
,  nated  section  as  shown  in  the 

1  <  accompanying  illustration.  .\ 

slotted  hole  permits  the  ob¬ 
lique  bus  section  to  change  in 
j  vertical  position  with  respect 

I  to  the  horizontal  section, 

f  The  laminated  section  per¬ 

mits  freedom  of  movement. 


WELDED  PIPE  FIT¬ 
TINGS  PREVENT  OIL 
LE.AKS. — To  prevent  leaks 
in  the  extensive  piping  system 
for  transformer  and  oil  circuit 
breaker  oil  at  the  Long  Beach 
No.  3  steam  plant  of  the 
Southern  California  Edison 
Company,  .all  tees,  couplings 
and  valves  have  been  either 
welded  or  brazed,  depending 
upon  the  material  in  the  pipe. 


DOUBLE  HOIST  CUTS 
HEADROOM.  — Frank  H. 
Mason,  chief  engineer  New 
England  Public  Service  Com¬ 
pany,  reports  that  a  reduction 
of  8  to  10  ft.  in  operating 
room  height  was  obtained  in 
one  of  the  Central  Maine 
Power  Company’s  hydro  sta¬ 
tions  by  providing  a  double 
hoist  on  a  single  crane  bridge. 
By  its  use  pieces  of  apparatus 
can  be  turned  over,  which  is 
an  aid  to  erection  work.  The 
saving  in  buildirg  construc¬ 
tion  exceeded  the  additional 
cost  of  a  double  hoist  on  the 
35-ton  crane  by  about  $15,000. 


cm 


Protecting  JVindings 
IVhile 

Installing  Rotor 


Rotor  supported  by 
crane  while  being  slid 
into  place  on  metal  shoe 
in  lower  part  of  stator 


TO  GUARD  against  the  possibility  of 
damaging  the  laminations  and  windings 
when  installing  the  rotor  of  a  37.500-kva. 
generator  at  the  station  C  steam  plant  of  the 
Pacific  Gas  &  Electric  Company  at  Oak¬ 
land,  erectors  for  the  General  Electric  Com¬ 
pany  used  a  thin  metal  shoe  placed  in  the 
bottom  of  the  stator  upon  which  to  slide  the 
rotor.  The  rotor  was  supported  by  slings 
from  the  crane  blocks  as  it  was  being  slid 
into  the  stator.  After  the  rotor  was  in  place 
on  its  bearings  the  shoe  was  removed. 

Owing  to  the  small  clearances  involved 
and  the  size  and  weight  of  the  rotor  this 
method  of  installing  it  proved  a  time  saver 
and  eliminated  the  possibility  of  damage  to 
laminations  and  windings  during  assembly 
of  the  machine. 


Metal  shoe  in  lower  part  of  generator 
stator  protects  laminations  and  wind¬ 
ings  during  installation  of  rotor 


Rigid  Protective  Supports 
for  Generator  Cables 

CONSIDERATIOxN  of  several 
methods  of  supporting  the  three 
11. 000- volt  main  leads  from  a  37,500- 
kva.  turbo-generator  at  the  new  sta¬ 
tion  C  steam  plant  of  the  Pacific  Gas 
&  Electric  Company  at  Oakland  led 
to  adoption  of  the  type  of  construction 
shown  at  the  left.  Each  phase  has  two 
2.000,000-circ.mil  cables  which  are  laid 
in  a  trough  made  up  of  two  pieces  of 
angle  iron.  The  three  troughs  thus 
formed  are  supported  one  above  the 
other  by  strap  iron  hangers  secured  to 
the  basement  ceiling,  forming  a  rigid 
support  for  the  six  heavy  cables  and 
at  the  same  time  affording  adequate 
isolation  of  phases.  Each  cable  is 
fireproofed  by  a  wrapping  of  asbestos 
tape.  Since  the  metal  troughs  do  not 
form  a  closed  magnetic  circuit  no 
difficulty  is  expected  from  heating. 
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Hartford’s  Mercury  Uni 


Etui  7’iczi’  of  boiler  shozinng  lozver  portion  of  tubes 
and  upper  air  ducts 


Close-up  of  mercury  boiler  tubes  from  bclotv 


VIEWS  are  shown  of  the  20.000- 
kw.  pioneer  mercury  boiler  and 
turbine  unit  under  erection  at  the 
South  Meadow  station  of  the  Hart¬ 
ford  Electric  Light  Company,  v\hicli 
is  expected  to  be  on  the  line  during 
the  early  fall.  About  half  the  aliove 
output  is  to  be  obtained  front  a 
generator  direct-driven  by  a  five- 
stage  mercury  turbine  and  half 
from  steam  generated  in  mercury 
condensers  electrically  welded  to 
the  turbine  unit.  The  decision  to 
install  this  unit  marked  a  turning 
point  in  prime  mover  history.  The 


Fourth  zvhecl  diaphragm 
exhaust;  mercury  Z’apor 
condensers  at  rear  on  each 
side  for  steam  generation 


pproaches  Completion 


General  Electric  Company  built  the 
turbine  and  the  Babcock  &  Wilcox 
Company  the  boiler  from  the  de¬ 
signs  of  W.  L.  R.  Emmet  of  the 
former  organization.  The  construc¬ 
tion  work  at  the  plant  was  done 
by  the  Stone  &  Webster  Engineer¬ 
ing  Corporation. 


Station  ex¬ 
tension  for 
mercury 
unit 


ill. 


PROTECTION  FOR  THE  2,3UO-VOLT  LEADS 
to  condenser  pumps  is  provided  at  the  Pacific  Gas  & 
Electric  Company’s  station  C  steam  plant  in  Oakland 
by  the  removable  sheet-steel  housings  shown.  The 
three-conductor,  lead-covered  cable  terminates  just 
above  the  floor  in  a  pothead  from  which  taped  wires 
are  carried  to  the  motor  terminals.  The  metal  hous¬ 
ing  is  easily  removed  for  inspection. 


Adjustable  Lifting  Device  Aids 
Turbine  Erection 


TN  ERECTING  the  lO.OOO-kw.  mercury  turbine 
*  for  the  Hartford  Electric  Light  Company’s  South 
Meadow  station  a  special  cast-steel  hanger  was  de¬ 
signed  by  the  General  Electric  Company  for  use  in 
shop  and  field.  As  the  turbine  barrel  which  is 
welded  to  the  condenser  unit  is  not  split  horizontally 
in  this  design,  it  was  necessary  to  provide  a  hanger 
with  an  offset  arm  in  order  to  maintain  the  wheel 
and  diaphragm  in  balance  and  in  a  vertical  plane 
when  installing  each  stage  and  shrinking  upon  the 
turbine  shaft.  An  adjustable  eye  aids  accurate  setting. 
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Flood  control  at  the  Bellows  Falls 
(Vt.)  hydro-electric  plant  of  the 
New  England  Power  Company  has 
been  greatly  facilitated  by  the  instal¬ 
lation  of  two  “M.A.N.”  roller  gates 
furnished  by  the  S.  Morgan  Smith 
Company  and  shown  in  the  accom¬ 
panying  illustrations.  Each  gate  (only 
one  shown)  consists  essentially  of  a 
horizontal  steel  cylinder  121  ft.  long  x 
13  ft.  in  diameter,  having  a  bottom 
extension  of  5  ft.  The 
total  height  is  18  ft.  and 
the  clear  opening  is  118 
ft.  long.  The  fixed  crest 
in  the  two  bays  of  the 
dam  is  5  ft.  lower  than 
the  balance  of  the  spill¬ 
way.  The  two  gates  are 
raised  by  165-ton  hoists 
operated  by  22.5-hp.  high- 
torque  motors,  about  45 
minutes  being  required  for 
attaining  full  opening. 

The  two  bays  equipped 
with  these  gates  can  han¬ 
dle  60,000  cu.ft.  of  water 
per  second,  or  double  the 
average  annual  spring 
flood  without  spilling 
water  over  the  dashboards. 

This  contributes  to  large 
savings  in  power  utilized 
from  the  river,  as  the  gates 
can  be  held  in  any  desired 
opening  stage  at  will.  The 
plant  was  built  by  the 
Power  Construction  Com¬ 
pany  of  Worcester,  Mas^. 


Roller-Gate  Construction 
Aids 

Flexible  Operation 


Roller  gate 
open 


Model  Saves  Time  in  Erecting  Steam  Pipe 


COXFROX'l'ED  witli  the  problem  of  getting  a 
large  curved  steam  pipe  into  place  in  its  new 
boiler  plant  at  station  C,  Oakland,  the  Pacific  Gas 
Electric  Company  greatly  simplified  the  task  and 
expedited  the  work  by  construction  of  a  small  model 
of  the  steel  structure  in  which  the  pipe  was  to  be 
placed  and  with  a  piece  of  l;^-in.  pipe  of  similar 
shape  figured  out  the  exact  procedure  to  be  followed 
in  placing  the  actual  pipe.  The  accompanying  illus 
tration  shows  the  model  and  the  erection  foreman 
figuring  out  the  location  of  the  rigging  and  the 
inetho(i  to  be  followed  in  passing  the  pipe  through 
the  structure. 

Experiments  with  the  model  proved  that  it  was  a 
complicated  matter  to  get  the  pipe  into  final  position. 
Had  the  small  model  not  been  used  many  days  might 
have  been  lost  on  the  actual  job. 


Electrical  World  —  Vol.92,  Xo.lS 


Roller  gate 
closed 


IN  THE  installation  of  horizontal 
shaft  water  wheels  and  turbines  erec¬ 
tion  engineers  for  the  Pelton  Water 
Wheel  Company  have  devised  a  simple 
and  extremely  accurate  means  of  level¬ 
ing  the  shaft.  The  device,  as  illustrated, 
consists  essentially  of  a  heavy  “V”  base 
supporting  a  standard  inside  microm¬ 
eter  of  any  convenient  length,  fitted  at 
the  upper  end  with  a  target  containing 
a  cross-hair  sight  of  known  distance 
from  the  micrometer  top  anvil,  the  lower 
end  of  the  rod  resting  on  the  shaft. 

The  instrument  is  placed  on  one  end 
of  the  shaft  and  a  sight  taken  on  the 
cross  hair  with  a  surveyor's  transit 
located  opposite  the  center  of  the  shaft. 
The  micrometer  scale,  which  is  grad¬ 
uated  in  thousandths  of  an  inch,  is  then 
read  and  the  shaft  corrected  for  eleva¬ 
tion.  The  instrument  is  then  moved  to 
the  other  end  of  the  shaft  and  the  proc¬ 
ess  repeated. 

Use  of  this  instrument  makes  for  far 
greater  accuracy  in  shaft  leveling  and 
requires  less  than  half  the  time  needed 
for  methods  previously  employed. 
\\’hereas  accuracy  to  0.001  of  a  foot 
was  previously  acceptable,  this  instru¬ 
ment  can  be  read  to  0.001  of  an  inch. 


Micrometer  in 
place  on  zvater 
zi'lieel  shaft 


Outdoor  Equipment  Reduces 
Building  Costs 

An  interesting  comparison  between 
two  generating  plants,  one  built  in  1911-12 
with  all  high-tension  equipment  indoors  and  the 
other  built  in  1928  with  outdoor  equipment,  may 
be  made  from  the  accompanying  illustration, 
which  shows  the  Big  Creek  No.  2  and  2A  plants 
of  the  Southern  California  Edison  Company. 
The  older  plant,  seen  in  the  background,  has  a 
height  of  100  ft.  from  floor  to  roof,  while  the 
newer  plant  in  the  foreground  is  only  61  ft.  in 
height.  The  difference  represents  the  addi¬ 
tional  height  which  was  required  in  the  old 
plant  to  house  transformers,  high-tension  bus 
and  oil  circuit  breakers.  The  contrast  is  even 
more  striking  when  it  is  considered  that  the  old 
plant  contains  four  17,500-kva.  units,  as  com¬ 
pared  with  tw^o  45,000-kva.  units  in  the  new 
plant,  which  by  reason  of  their  size  require 
greater  headroom. 


Safe  All-JVeather  Staging 


Modern  power  plant  construc¬ 
tion  requires  rapid  and  accurate 
erection  work.  Power  hoists  and 
staging  enable  buildings  to  be  fabri¬ 
cated  regardless  of  weather  condi¬ 
tions  and  with  particular  regard  to 
safety  for  construction  forces  and 
others  on  the  premises.  The  accom¬ 
panying  illustration  of  the  switch 
house  extension  of  the  Edgar  sta¬ 
tion  of  the  Edison  Electric  Illuminat¬ 
ing  Company  of  Boston,  shows  the 
progress  made  on  this  job  in  21  days. 
The  provision  made  here  for  the  ex¬ 
tension  of  the  power  hoisting  service 
and  coverage  and  side  protection  of 
the  staging  contribute  to  rapid  move¬ 
ment  of  men  and  materials  regardless 
of  the  heights  involved.  ,  . 


Shaft  Leveler 
Saves  Time 


■September  29,1928  —  Electrical  World 


609 


Moisture-Proof  Conduit 

INSTALLATION  of  conduit  at  the  Brunot  Island 
switch  house  of  the  Duquesne  Light  Company  has 
been  largely  arranged  so  that  the  collection  of  mois¬ 
ture  will  be  eliminated  within  the  pipes  and  so  that 
all  conduits  will  be  fully  accessible.  Manholes  have 
been  planned  so  that  the  pipes  are  held  by  clamps 
from  touching  the  wall  of  the  structure  on  the  open 
air  side  and  compound  filled  condulets  are  used  for 
the  underground  ends.  This  gives  better  service  in 
that  the  life  of  the  conduit  is  not  shortened  by  rusting, 
the  wiring  passage  is  kept  free  and  clear  for  replace¬ 
ments  and  conductor  insulation  is  protected. 


Orderly  outdoor 
arrangement 


Clamp  spacers  and 
compound-filled  con¬ 
dulets  aid  in  prevent¬ 
ing  condensation  at 
manholes 


Indoor  conduit  ar 
ranged  for  long 
sections,  minimum 
bends  and  f<nv 
connections 


Screw  heads  in 
countersunk  holes 
in  face  of  ring-'. 


.Saw  cut  partially 
I  through,  then  broken 
j___by  driving  wedge 


'''"Nuts-’'' 
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Opiate  drawn 
down'  over 
beveled  boss 
draws  Joint 


Plan  omcl  Side  Elevation 
of  Joint' ‘ 


Collector  Ring  Replacement 

WHEN  collector  rings  on  generators  must  be 
replaced  the  preliminary  work  seems  quite 
out  of  proportion  to  the  actual  replacement  if  in¬ 
tegral  rings  are  used.  The  shaft  end  must  i)c 
freed  from  its  bearings  so  that  the  old  ring  may  I)c 
slipped  off  and  the  new  one  on.  The  Consumer^ 
Power  Company  uses  integral  rings,  but  these 
have  now  been  cut  in  half  and  the  ends  of  the 
halves  fashioned  to  take  a  yoke  so  that  changing 
rings  is  relatively  simple.  The  joint  at  the  bru-h 
contacting  surface  is  perfect  and  the  split  ring 
performs  as  satisfactorily  as  the  integral  one. 
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Forcing  runner 
onto  shaft 


Installing  Buckets  on 
56,000-Hp.  fVheel 

The  unusual  size  and  weight 
of  the  buckets  on  the  56,000- 
hp.,  double  -  overhung  water 
wheels  at  the  Big  Creek  No. 
2-A  hydro-electric  plant  of  the 
Southern  California  Edison 
Company  made  the  problem  of 
assembly  particularly  difficult. 

An  overhead  crane  was  used  to 
hold  the  i-ton  buckets  in  place 
while  the  retaining  bolts  were 
pressed  in  with  a  hydraulic  press. 
The  crane  hook  was  then  used 
to  turn  the  wheel  sufficiently  for 
placing  the  next  bucket. 


Grouped 
JV ater  Drains 
Save  Labor 


A  CENTRALIZED  point  for  ob¬ 
serving  cooling-water  flow  and 
temperature  is  established  in  the 
new  addition  to  station  C  steam 
plant  of  the  Pacific  Gas  &  Electric 
Company,  Oakland,  Calif.  This  en¬ 
ables  the  operator  to  check  the 
cooling  water  for  gland  seals,  bear¬ 
ings,  condensate  pumps,  drip  pump 
and  boiler-feed  pumps  without 
going  to  the  individual  pieces  of 
equipment.  Very  little  more  pipe 
was  required  to  group  the  drains 
than  to  locate  them  at  the  various 
pieces  of  equipment  and  this  was 
offset  by  the  common  drain  for  all 
returns. 
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Tension  Bolt  Simplifies 
JV ater  JVheel  Assembly 


IN  FIELD  assembly  of  impulse 
water  wheels  long  tension  bolts 
and  strong-backs  have  been  elim¬ 
inated  by  erection  engineers  of  the 
Pelton  Water  Wheel  Company  as 
a  means  of  pressing  water  wheel 
runners  onto  their  shaft.  The 
newer  method  consists  of  screwing 
a  heavy  tension  bolt  into  the  end 
of  the  shaft  for  holding  the  block 
against  which  the  hydraulic  jacks 
bear.  White  lead  and  oil  applied 
to  the  shaft,  permit  a  press  fit 
without  heating  the  runner. 


A  wood  block 
prevents  the 
wheel  from 
j,  ’  turning  due  to 
f- ;  the  unbalanced 
weight 

I 


Braced  section  raised  for 
mid-span  tower 


Tractor  brings 
tower  materials 
(Itrough  almost 
impassable 
terrain 


IN  ORDER  to  take  advantapfe  of  material  savings 
and  to  reduce  erection  costs  the  transmission 
towers  on  the  Colfax-Highland  line  of  the  Duquesne 
Light  Company  were  assembled  on  the  job  in  section 
units  and  then  swung  into  position.  The  use  of  a 
small  tractor  and  trailer  permitted  the  delivery  of 
materials  in  clean,  undamaged  condition  in  spite 
of  extremely  difficult  weather  and  ground  factors. 
Tower  sections  were  bolted  together  on  the  ground, 
braced,  as  shown  in  the  illustration,  with  a  50-ft.  wood 
pole  to  which  was  lashed  a  shorter  one  and  with 
outriggers.  This  permitted  the  use  of  a  design 
sufficiently  strong  when  in  place  but  mechanically 
unsuited  for  the  stresses  involved  in  swinging  into 
position.  The  two  sections  were  swung  together  and 
then  side-laced  as  indicated,  offering  a  light-weight, 
economical  design  made  possible  by  this  type  of 
braced-construction  erection. 


Electrical  World 


/f'  X 

' 

V  ■ 

La: 

L 

lA 

hi 

_ 

ife' 

Imi 

Pi)  M 

iff‘1 

Spari-ff^ire  Suspension  Replaces 
Steel  Tower 


By  a.  Kanekeberg 

Transmission  Engineering  Department, 
Public  Service  Company  of  Colorado, .Denver,  Colo, 


WHERE  transmission  lines  traverse  rugged  and 
mountainous  country  it  is  often  necessary  to  find 
some  means  of  supporting  a  transmission  line  where  a 
tower  cannot  be  set  or  landslides  have  caused  loss  of  a 
tower.  In  such  cases  the  Public  Service  Company  of 
Colorado  uses  the  span-wire  suspension  cable  consisting 
of  a  |-in.  plow-steel  strand  attached  to  the  canyon  walls. 
No  trouble  has  been  experienced  with  six  installations 
of  this  type  over  a  period  of  years. 


Power-Driven 
JVire-Pulling  Device 


ON  THE  system  of  the  Wisconsin  Power 
&  Light  Company  there  is  in  use  a  wire¬ 
pulling  machine  that  had  a  very  small  first  cost 
and  that  is  returning  large  dividends  in  speed 
and  economy.  It  is  used  for  pulling  out  old 
conductors  on  pole  and  tower  lines  and  pulling 
in  new.  One  job  that  the  machine  handled 
successfully  and  with  a  considerable  saving  in 
labor  cost  was  the  replacement  of  about  240 
miles  of  No.  0  A^C.S.R.  on  rural  lines  with  No. 
0000  A.C.S.R. 

The  machine  consists  of  the  motor  and  trans¬ 
mission  taken  from  an  old  Chevrolet  car, 
a  chain-driven  shaft  on  which  the  reels 
are  placed  and  a  crane 
it  for  lifting  the  reels.  The 

chain  drive  from  the  motor 
\  to  the  reel  shaft  is  inclosed 

Vv  in  guards.  The  reels  are 

*  Is  V  put  on  and  taken  off  the 

’ll  V'*  shaft  by  the  pipe  derrick. 


Odometer  is  on  left  axle  and  dynamometer  scale 
below  frame  near  floor 


Dynamometer  Avoids 
Cable  Strain 


SOME  of  the  larger  utility  companies,  notably 
the  New  York  Edison  Company,  the  United 
Electric  Light  &  Power  Company  and  the 
Commonw'ealth  Edison  Company,  have  reduced 
the  cost  of  underground  construction  by  placing 
manholes  farther  apart  than  is  customary.  They 
have  investigated  the  safe  pulling  tension  in 
cables  and  the  amount  of  tension  required  to 
pull  different  size  cables  under  different  con¬ 
ditions.  The  dynamometer  illustrated  used  by 
the  United  company,  shows  the  pulling  tension 
and  the  number  of  feet  of  cable  which  has  been 
pulled  in. 
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Galvanized- Iron  Pipe  Pins 
Found  Inexpensive 

COMPARATIVE  costs  of  various  type  pins  for  11-22-kv. 

lines  has  led  the  Great  Western  Power  Company,  San 
Francisco,  to  adopt  as  standard  a  pin  made  of  l^-in.  hot- 
dipped  galvanized-iron  pipe  with  threaded  lead  thimble. 
Dimensions  of  the  pin  are  given  in  the  accompanying  draw¬ 
ing  ;  the  length  of  the  pin  depends  on  the  operating  voltages. 
The  hook  shown  is  used  effectively  to  bond  the  pin  and 
through-bolt  to  prevent  static  discharges  which  might  cause 
radio  interference. 

In  large  quantities  the  pins  cost  25  cents  each ;  the  hooks 
5  cents  each  and  the  ^x6-in.  through-bolts  3  cents  each,  mak¬ 
ing  the  total  cost  33  cents. 


Making  Equipment  Meet 
Construction  Needs 


Cuurtriy  Srw  York  4  Quemt  Elrctrie  Light  i  Porcet  Cnrngang 


Winch  head  projects 
from  side  of  truck, 
permitting  ptdling  of 
unre  or  transformer 
hoisting.  This  has 
permitted  saving  30 
per  cent  of  time  and 
■labor  required  for 
manual  pulling.  The 
truck  can  be  moved 
even  when  jacks  are 
on  ground 


PARTICULAR  attention  was  given  in  designing 
this  construction  truck  to  providing  an  easily  as¬ 
sembled  and  demountable  stiff-leg  derrick,  quickly 
placeable  jacks  to  relieve  the  truck  springs,  a  winch 
drum  that  can  pull  wire  from  two  directions,  acces¬ 
sible  tool  storage  and  facilities  for  quickly  filling  a 
kerosene  torch.  While  portable  electric  flood  lamps 
are  used  for  night  work,  it  is  planned  to  install  a  spot 
light  on  the  truck. 

The  stiff  leg  is  made  of  two  struts  fitting  in  clevises 
at  each  side  of  the  truck  and  two  telescoping  pieces, 
one  end  of  which  fastens  to  a  king  pin  on  floor.  The 
tension  leg  is  stored  underneath  the  body  on  the  right 
side.  The  jacks  are  hinged  to  the  rear  of  the  body 
and  can  be  dropped  into  position  when  the  truck  is 
placed.  The  body  of  the  jack  telescopes  and  has  a 
pin  for  locking  it  in  any  position.  When  a  weight 
is  lifted  by  the  derrick  the  truck  springs  give  slightly 
transferring  the  weight  to  the  jacks. 


4 
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Transmission  Pole 

Erected  by  Three  Men 

with  Power  fVinch  and  Derrick 


Hundreds  of  miles  of 

transmission  lines  are 
built  yearly  by  the  Hoosier 
Engineering  Company  with 
the  aid  of  power-driven 
winches  and  pole  derricks. 
The  accompanying  illustra¬ 
tion  shows  a  pole  being  set 
with  a  Mead-Morrison  jaw 
clutch  winch  and  a  55-ft.  pole 
derrick,  only  two  men  and  a 
driver  being  required  for  the 
job.  By  hand,  with  the  pike 
pole  method,  eight  men  are 
required,  as  shown  in  the 
companion  view.  Insulators 
are  installed  prior  to  erection 
of  poles,  when  using  modern 
power  machinery. 


Pole  erection  by 
modern  machinery 


Setting  a  pole  by  hand  required 
eight  men  on  this  job 
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Small- Base  Towers  for  120-Kv.  Line 


By  Harold  Cole 
Distribution  Engineer, 

Detroit  Edison  Company,  Detroit,  Mich, 


Au 


Line  of  2-ft.  base  poles  on  highway 


SAVING  money  by  spending  it  Is 
not  in  these  days  the  paradox  that 
it  would  have  been  some  years  ago. 
By  building  a  number  of  miles  of 
120-kv.  line  at  costs  of  $25,000  per 
mile  in  one  case  and  $15,000  in  another, 
the  Detroit  Edison  Company  was  able 
to  effect  major  economies  even  though 
these  figures  differ  greatly  from  the 
normal  cost  of  $10,000  to  $12,000  per 


mile  of  ordinary  120-kv.  lines,  excluding 
right  of  way. 

The  lines  might  have  been  carried 
over  much  longer  routes,  or  they  might 
have  been  of  standard  construction  over 
the  actual  routes  taken  and  at  a  greatly 
increased  cost  for  the  necessarily  wider 
right  of  way,  if  it  had  been  possible  to 
get  it  at  all.  Alternative  routes  and 
wider  rights-of-way  were  conspicuously 
absent.  There  was  no  other  outlet  than 
to  put  10  miles  of  120-kv.  line  on  city 
streets  and  11  miles  on  the  right-of-way 
of  an  interurban  electric  railway. 

In  the  one  of  construction  employed 
there  is  a  two-circuit  tower  96  ft. 
long,  10  ft.  of  which  is  in  the  ground. 
This  tower  has  a  base  2  ft.  square  and 
it  is  installed  just  inside  the  curb  line 
of  the  street  like  any  ordinary  pole. 
The  holes  were  dug  with  an  earth-boring 
machine  to  a  depth  of  11  ft.  by  a  40-in. 
auger.  A  template  resting  over  the  hole 
supported  the  pole  in  position  and  with 
its  end  1  ft.  from  the  bottom  of  the  hole 
while  concrete  was  poured  in  and 
allowed  to  set.  The  concrete  was 
carried  up  inside  the  pole  structure 
about  3  ft.  and  a  steel  plate  was  placed 
over  the  angle  bracing  to  a  sufficient 
height  to  discourage  the  climbing  pro¬ 
pensities  of  small  boys.  These  poles 
are  spaced  300  ft.  apart  and  carry  six 
No.  3/0  hard  drawn  copper  conductors 
and  one  ground  wire  of  the  same  size 
and  material.  They  weigh  10,500  lb. 
apiece,  not  including  the  weight  of  con¬ 
crete.  At  about  ordinary  wood  pole 
height  (35  ft.)  above  ground  the  pole 
steel  is  drilled  for  the. reception  of  cross- 
arms  to  carry  a  street  lighting  circuit 
and  provision  is  made  for  the  installa¬ 
tion  of  ornamental  lighting  fixtures  on 
the  poles.  The  upper  illustration  shows 
on  the  right  a  complete  line  at  a  point 
where  it  crosses  one  of  the  main  radial 
highways  out  of  Detroit. 

The  second  type  of  special  construc¬ 
tion  makes  use  of  a  tower  85  ft.  high 
with  a  base  6  ft.  square  instead  of  the 
ordinary  15  to  18  ft.  The  towers  are 


Holes  in  postangk 
for  ■fmnsformer 
jt'*  faces) 


Holts  for  crossarm. 
" faces) 


Section  A-A 


Section  B‘5 


Concrete 


essentially  the  same  as  the  standard  in 
design  and  they  were  installed  in  con¬ 
formity  with  the  usual  Detroit  Edison 
practice  except  that  the  base  being 
narrower  the  footings  must  go  deeper. 
The  holes  for  the  legs  were  bored  with 
an  earth  auger  to  a  depth  of  12  ft.  and 
the  footings  are  the  patented  grillages 
furnished  by  the  American  Bridge 
Company.  These  towers  are  erected  in 
place,  a  crew  of  eight  men  putting  up 
one  tower  in  about  five  hours. 


ouh  ick  aliam.  i 


Footina  and  Circular 
Anchor  Detail 
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Making  Repairs  with 
Minimum  Help 


IN  THE  Rocky  Mountains,  at  elevations  of 
5,000  to  13,700  ft.,  the  weather  conditions  are 
extremely  severe,  so  that  the  Public  Service 
Company  of  Colorado  has  been  forced  to  adopt 
maintenance  methods  which  enable  patrolmen 
to  make  repairs  with  the  minimum  of  help  and 
danger.  The  working  platform  and  slack  puller 
illustrated  constitute  the  method  used  for  mak¬ 
ing  repairs  or  replacements  to  a  dead-end 
installation. 

A.  Kanekeberg,  of  the  transmission  engi¬ 
neering  department  of  this  company,  points 
out  that  the  platform  is  readily  hoisted  into 
place  by  a  hand  line  and  chained  to  the  cross- 
arm.  Each  end  is  anchored  to  the  base  of 
the  tower,  so  the  platform  is  safe  even  in  high 
winds.  Linemen  attach  their  safety  belts  to 
the  tower  so  that  if  they  accidentally  step  off 
the  platform  they  will  be  caught  by  the  belt. 

The  slack  puller  is  crank-operated  and  has 
sufficient  gear  reduction  so  that  one  man  can 
produce  a  tension  of  10,000  lb.  in  a  conductor. 
Its  use  dispenses  with  heavy  blocks  and  luff 
lines  in  insulator  replacement  work. 


Dead-end 
'nsulator  replaced 
in  fourteen  minutes 


dimensions  and  weigh  about  500  lb.  each.  These  are  too 
heavy  to  handle  manually,  so  two  goosenecks  are  used  per 
structure,  as  illustrated.  Each  gooseneck  is  bolted  to  the 
pole  near  the  top  and  rope-tied  3  ft.  3  in.  lower  down.  No 
extra  attachments  are  put  on  the  pole,  the  upper  bolt  being 
a  through  bolt  which  prevents  the  pole  from  cracking.  A 
small  block  and  falls  is  attached  to  the  upper  end  of  the 
gooseneck  and  the  arm  is  easily  raised  by  pulling  from  the 
ground  with  one  man  on  each  pole  to  guide  the  arm  into 
place  and  attach  it  with  insulators  already  in  position. 


Heavy  Crossarms  Raised  Easily 


A  GOOSENECK  of  steel  angle  construction  is  used 
effectively  in  erecting  110-kv.  crossarms  on  the  Vir¬ 
ginia  Electric  &  Power  Company  system,  according  to  F.  G. 
Dana,  superintendent  of  construction  for  Stone  &  Webster. 
The  arms  employed  in  H-pole  construction  on  the 
Richmond- Fredericksburg  line  are  6  in.  x  8  in.  x  26  ft.  in 
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Pole  has  been  sawed 
off  aboz'e  ground  line 
and  is  being  set  back 
from  old  butt  onto 
plank  rest  to  prez>ent 
caring  in  of  hole 
zvhen  butt  is  with¬ 
drawn.  During  saw¬ 
ing  the  weight  of 
pole  zoas  carried  on 
truck  zvinch  line  to 
prevent  saw  binding. 
An  alter  native 
method  is  to  drive  a 
wedge  into  the  saw 
kerf 


Pole  butt  being  pulled  by 
truck  winch.  Earth 
loosened  and  partially  re- 
moved  to  lessen  strain  on 
trick  and  zvinch.  Tripod 
or  pole  jack  can  be  used 
when  desired 


Precast  concrete  base 
Zi’ith  anchor  bolts  cast 
in  position  suspended  on 
back  of  truck  prior  to 
backing  up  to  hole. 
Meanzvhile  hole  has 
been  enlarged  slightly 
to  accommodate  base 


Rehabilitating 


Precast  base  in  place  ready  for 
placing  of  pole  and  attachment  of 
malleable-iron  pole  mount 
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IMPORTANT  steps  in  a  pole-line  reconstruction  job  in 
Connecticut  are  illustrated.  By  the  use  of  pole  mounts, 
the  pole  section  above  ground  is  saved  for  further  long-con¬ 
tinued  service  after  the  decayed  butt  has  been  removed.  The 
work  of  rehabilitation  is  accomplished  without  interrupting 
service  on  the  line.  No  overhead  changes  are  required  and 
linemen  are  needed  only  for  guying  the  pole  and  removing 
the  guys  after  the  construction  has  been  finished.  This 
method  is  employed  in  both  new  construction  and  mainte¬ 
nance  activities.  The  job  illustrated  was  performed  on  a  city 
street,  resulting  in  marked  savings  in  time,  labor  and  mate¬ 
rial.  On  one  Connecticut  job  the  saving  through  elimina¬ 
tion  of  overhead  wire  changes  reached  $300  for  a  single  pole. 
On  an  ordinary  line  like  that  .shown  the  saving  per  pole  runs 
far  below  this,  but  the  elimination  of 
overhead  wire  changes  and  of  the 
interruption  hazard  is  generally  clear 
gain.  The  pole  mount  shown  is  of 
the  Williams  type,  manufactured  by 
the  Malleable  Iron  Fittings  Company. 


Loads 


Do  nof'  surface 
sides  of  pole 


Do  not-  surface 
sides  of  pole  - 


iaiam.  bolf 
°2T*sq.  washers 


Wood-Pole  Lines 

without 

Interrupting  Service 


Pole  being  set  &ac.v 
into  position  on  top 
of  concrete  base  from 
2  to  3  in.  aboz’e  side- 
zvalk  level 


Sidexvalk  repairs  have 
been  made  and  guys  re- 
moz'ed.  Slots  in  the  base 
of  the  pole  mount  permit 
6-in.  adjustment  for  diam¬ 
eter  of  pole 


Pole  Setting  for  Swamp  Land 

(Standards  of  American  Gas  &  Electric  Company) 


Supporting  Poles 
on  Rocky 

and  Marshy  Land 


Important  H-frame  pole  mounts  on 
semi-floating  piers 


paneled  into  holes  drilled  in  the  boulders.  No  blast 
ing  was  required  and  full-treated  pine  poles  nearly 
10  ft.  shorter  than  otherwise  would  have  been  re¬ 
quired  were  erected.  It  is  estimated  that  on  this  job 
at  lea.st  $15  per  pole  or  $30  per  bent  was  saved  in 
comparison  with  the  cost  of  blasting  in  cases  where 
the  latter  would  have  been  necessary  without  the 
pole  mount  type  of  construction. 


ON  THE  Meriden-Mont- 
ville  66/110  kv.  line  of 
the  Eastern  Connecticut 
Power  Company,  pole  mounts 
were  effectively  used  where 
substantial  foundations  were 
demanded.  In  one  case  two 
boulders  were  utilized  in  their 
natural  position  as  founda¬ 
tions  for  H-frame  construc¬ 
tion  with  two  poles  at  dif¬ 
ferent  levels.  Williams  pole 
mounts  support  the  poles,  the 
anchorage  being  by  bolts  ex- 

In  a  swamp  on  the  same  line  the  use  of  pole  mounts 
afforded  satisfactory  footings.  Here  the  mounts  are 
set  on  semi-floating  concrete  piers,  a  coffer  dam  being 
required  to  keep  the  site  clear  enough  of  water  to 
permit  the  pier  construction. 


Blasting  eliminated  by  use  of  pole  mounts 
on  rock  foundation 


Earth- Boring  Machine  Reduces 
Digging  Costs  One-half 

USE  of  a  light-weight  earth  boring  machine 
mounted  on  a  four-wheel  trailer  has  reduced  pole¬ 
digging  costs  for  the  Pacific  Gas  &  Electric  Company 
in  one  of  its  districts,  by  more  than  50  per  cent  over 
hand  digging.  This  saving  is  based  on  419  holes 
varying  in  depth  from  5i  to  7  ft.,  about  85  per  cent 
of  which  were  5^  ft.  deep.  Soil  in  the  district  ranges 
from  loam  to  extremely  resistant  hardpan  which  re¬ 
quired  blasting  in  some  cases  under  hand-digging 
methods. 

The  machine  is  equipped  with  a  7-ft.  boom  and 
helical  six-tooth  cutter  driven  by  a  12-hp.  gasoline 
engine.  Feed  lever  and  throttle  are  so  mounted  that 
the  drill  may  be  backed  up  to  a  pole  for  boring  a  stub 
hole  if  desired.  The  equipment  is  also  used  for  sink¬ 
ing  anchor  holes. 

Several  such  light  mobile  earth-boring  machines 
have  been  purchased  by  the  Pacific  Gas  &  Electric 
Company  for  use  on  small  jobs  in  place  of  the  larger 
and  more  powerful  type  of  diggers  used  in  general 
construction  work,  which  carry  a  high  fixed  charge 
because  of  their  initial  cost.  An  analysis  of  total 
costs  for  the  small  machines  show  that  they  will  more 
than  pay  for  themselves  the  first  year.  In  one  dis¬ 
trict  the  small  boring  machine  has  been  placed  on  a 
Ford  truck  for  sinking  pole  holes  in  the  country  dis¬ 
trict  served.  Another  California  utility  using  similar 
equipment  has  added  a  gin  pole  to  the  outfit  so  that 
a  pole  may  be  set  at  the  same  time  the  hole  is  dug. 


i 


Two  men  operating 
small  earth  -  boring 
machine.  Costs  show 
that  the  machine  will 
more  than  pay  for 
itself  the  first  year 
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Tractor-Mounted 


USE  of  a  tractor-mounted  gin-pole  en¬ 
abled  the  Turlock  (Calif.)  Irrigation 
District  to  erect  a  maximum  of  fifteen  lat¬ 
ticed  steel  poles  in  a  day  with  a  crew  of 
five  men  and  foreman  as  against  eight  poles 
per  day  on  a  similar  previous  job  using 
eight  men,  a  foreman  and  truck.  The  trac¬ 
tor  is  a  Best  Caterpillar  “30”  weighing 
approximately  10,(X)0  lb.,  fitted  with  a  single¬ 
drum  two-speed  hoist.  The  tripod  for  the 
gin  pole  is  made  of  2^-in.  pipe  with  collar 
for  supporting  the  gin  pole  approximately 
14  ft.  above  the  ground.  The  gin  pole  is 
32  ft.  high. 

At  each  tower  location  the  gin  pole  is 
raised  into  position  by  power  from  the 
tractor  winch.  The  gin  pole  is  not  fas- 


Gtn-Pole 

Erects  Steel  Supports 


Practically  double  the  number  of  poles  were  erected  per  day  with  this  equipment 
compared  with  using  a  gin  pole  and  auto  truck 


tened  at  the  base  during  the 
erection,  but  merely  stands  on  the 
ground  without  further  support 
at  this  point.  This  equipment  was 
used  for  erecting  29  double-  and 
71  single-circuit  steel  poles.  The 
double-circuit  poles  are  59  ft.  long, 
weighing  2,910  lb.,  while  the  single¬ 
circuit  poles  are  55  ft.  long  and 
weigh  1,560  lb.  Guy  ropes  were 
unnecessary  during  the  erection  of 
the  single-circuit  poles,  but  were 
found  to  be  an  advantage  in  erect¬ 
ing  the  heavier  poles.  A  set  of 
blocks  was  required  in  raising  the 
double-circuit  poles,  whereas  the 
lighter  poles  were  hoisted  directly 
by  the  winch. 


CONSTRUCTION  COSTS  FOR  14 
MILES  OF  70-KV.  LINE 
(29  Double-Circuit  Steel  Poles  and  71 
Single-Circuit  Steel  Poles) 


Total 

Cost 

Labor  digging 
poles  and  plac¬ 
ing  foundation.. 

Hauling  poles, 
wire  and  in- 

Cost 

per  Mile 

$4,922.34 

$351.59 

sulators  . 

Concrete  mix  and 

2,727.30 

194.80 

cement  . 

Erecting  and  as- 

5,140.00 

367.15 

sembling  poles.. 
Stringing  wire  and 

1,878.26 

134.16 

insulating . 

2,391.89 

170.0.5 

Steel  Poles . 

Conductors  (No. 
1/0  seven-strand 

12,583.17 

898.73 

copper)  . 

Insulators  and 

19,730.00 

1,409.27 

hardware  . 

4,750.00 

339.28 

Total  cost . 

$54,122.96 

Total  cost  per  mile . 

.$3,865.03 
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Pneumatic-  Tire 
Pole  Dolly 
Protects  Lawns 


By  W.  P.  Chapman 
Division  Supcrintntdent  Distribution 
Department,  Southern  California  Edi¬ 
son  Company,  Los  Angeles,  Calif. 

ONE  of  the  difficulties  en- 
counterefl  by  the  Southern 
California  Edison  Comany  in  se‘ 
ting  distribution  poles  for  rear  prop 


Transporting  distribution  material  to  rear  property  lines.  Top — Method  of  loading  a  pole.  Left — Pole  loaded  under  trailer. 

Right — Carrying  a  transformer  on  removable  platform 


Protective  Devices  Aided  Rebuilding 
of  Distribution  Circuits 


erty  lines  was  to  get  the  poles  and 
line  equipment  to  the  rear  of  cus¬ 
tomer’s  property  without  damage  to 
lawns,  flowers  and  shrubbery.  The 
trailer,  or  dolly,  illustrated  was 
built  from  discarded  Ford  parts  and 
the  wheels  equipped  with  pneumatic 
tires,  which  makes  possible  push¬ 
ing  the  trailer  across  a  lawn  with 
a  40-ft.  pole  without  damaging  the 
lawn  ard  at  the  same  time  render¬ 
ing  the  job  less  difficult.  Poles  up 
to  40  ft.  in  length  may  be  handled 
with  ease  by  two  men. 

The  dolly  is  made  still  more  use¬ 
ful  by  the  use  of  a  detachable  plat¬ 
form  designed  to  fit  over  the  axle, 
permitting  loading  a  transformer 
with  two  men  and  transporting  it 
to  the  foot  of  the  pole  with  ease. 
I'lie  equipment  also  is  used  as  a 
trailer  and  when  only  one  pole  is 
needed  on  a  job  it  can  be  trailed 
behind  a  l,5()0-lb.  truck  without 
damage  to  the  truck.  Because  of 
the  (lesign  of  the  trailer  the  pole 
can  he  unloaded  directly  from  the 
trailer  into  the  hole  with  much  less 
labor  than  with  the  ordinary  pole 
dollv. 


WORK  which  involves 
rebuilding  of  lines 
more  often  than  not  re¬ 
quires  that  service  be  main¬ 
tained  and  linemen  must 
work  the  circuits  while  they 
are  hot.  In  Alliance,  Ohio, 
recently  the  Ohio  Public 
Service  Company  charged 
a  considerable  portion  of  its 
circuits  from  2,300  volts  to 
6.900  volts  without  service 
interruption  to  any  of  its 
industrial  customers.  In 
doing  this  the  men  were 
required  to  take  every  pos¬ 
sible  safety  precaution  and 
extensive  use  was  made  of 
rubber  protective  devices. 
The  accompanying  view 
shows  rubber  blanket,  hose 
and  gloves  in  use  while 
linemen  were  working  on 
a  6,900-volt  circuit. 
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53- Kv.  Line  Moved  19  Ft.  Alive 


Pulling  the  pole  over 
on  the  skidway 


Aline  of  35-ft.  poles  carrying  a 
three-phase,  33-kv.  circuit  and  a 
single-phase  circuit  was  recently 
moved  19  ft.  with  one  circuit  alive 
by  the  Public  Service  Company  of 
Northern  Illinois.  According  to  S.  H. 
Mosher,  supervisor  of  construction, 
rope  side  guys  were  first  attached  to 
the  pole  to  be  moved.  A  skidway 
consisting  of  a  2-in.  x  10-in.  plank 
w'as  laid  from  the  pole  to  the  new 
hole.  The  pole  w-as  jacked  out  and 
set  on  the  end  of  the  plank,  then 
pulled  over  wdth  a  block  and  tackle 
hitched  to  the  butt,  the  skidway 
being  liberally  lubricated  with  clay 
and  water.  The  pole  was  lowered 
into  the  new  hole  with  an  8-ft.  A 
frame. 

One  pole  was  moved  at  a  time 
without  untying  the  conductors  from 
the  insulators.  The  amount  of  slack 
required  for  a  movement  of  even  this 
distance  is  comparatively  small — a 
lateral  movement  of  19  ft.  in  a  150-ft. 


span  requires  only  about  13  in.  of 
slack.  This  slack  is  easily  obtainable 
in  such  a  span  due  to  the  flexibility 
of  adjacent  poles. 

By  this  method  transportation, 
raising  and  handling  of  poles  in  yards 
were  entirely  eliminated.  The  time 
required  to  move  the  entire  line  was 
not  much  more  than  would  have  been 
needed  to  transfer  the  conductors  to 
new  poles.  On  this  particular  job 
nine  men,  including  the  foreman, 
moved  eight  to  twelve  poles  per  day, 
depending  on  tree  conditions. 

If  the  company  had  employed  the 
usual  method  of  moving  a  pole  line 
this  distance,  namely,  setting  all  or 
alternate  new  poles,  transferring  con¬ 
ductors,  and  removing  old  poles,  the 
expense  would  have  Been  double,  it 
is  estimated.  Hand  labor  was  found 
more  satisfactory  than  mechanical 
means  because  it  was  imperative  that 
the  operations  be  performed  smoothly 
and  slowly. 


Dropping 
the  pole  in 
the  new 
hole 


Truck  Facilitates 
Distribution 
Changeover 

By  RECONSTRUCTING  the 
distribution  facilities  in  the 
business  section  of  Montgomery. 
Ala.,  it  was  possible  to  remove 
40  miles  of  conductor.  Indis¬ 
pensable  lines  were  erected  on 
tubular  steel  poles  furnished  by 
the  Electric  Railway  Equipment 
Company.  Wrecking  of  the  old 
system  was  undertaken  at  night 
with  the  aid  of  a  White  gin-pole 
truck.  While  the  pole  was  held 
by  the  truck,  the  wires  were 
stripped,  the  butt  sawed  off  and 
the  crossarms  removed.  Accord¬ 
ing  to  E.  K.  Leary,  Alabama 
Power  Company,  the  truck  more 
than  paid  for  itself  in  six  months 
by  the  saving  of  labor. 


1 
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T wo  Men  Load 
Cable  Reel 


Another  example  of  the 
■  economy  of  the  modern 
power  winch  in  underfjround 
construction  work  is  afforded  by 
the  practice  of  the  Malden 
(M  ass.)  Electric  Company  as 
shown  in  the  illustration  at  the 
rifjht.  One  man  and  the  driver 
load  the  4-ton  reel  upon  the 
truck  in  less  than  half  the  time 
that  six  men  consumed  with  the 
old  hand  methods.  A  Mead- 
Morrison  winch  actuated  by  the 
truck  motive  power  is  used. 


Conduits  Laid  Under 
Tree  Roots 


By  F.  E.  Sawyer 
Power  Engineer,  Salem  (Mass.) 
Electric  Lighting  Company 

IN  A  recent  conduit-laying 
job  at  Salem  a  twelve-duct 
line  with  a  cross-sectional  area 
of  about  4  sq.ft,  was  installed 
by  Fred  T.  Ley  &  Company, 
contractors,  without  damaging 
the  roots  of  a  row  of  silver 
maple  trees.  While  the  cost  of 
doing  the  work  in  this  way  was 
somewhat  greater  than  had  the 
roots  been  cut,  the  preservation 
of  the  trees  was  considered 
sufficiently  important  from  the 
civic  and  public  relations  view¬ 
points  to  warrant  the  increase. 


TO  FACILITATE  moving  reel  jacks 
into  place  and  also  to  permit  shifting 
them  along  the  line  of  cable  pulling,  the 
United  Electric  Light  &  Power  Company 
has  equipped  them  with  casters. 


Premixed  Concrete  Reduced  Conduit  Cost 
37 'A  per  Cent 


The  Great  Western  Power  Com¬ 
pany  and  other  utilities  of  Cali¬ 
fornia  have  effected  substantial  sav¬ 
ings  in  constructing  conduit  lines  by 
contracting  to  have  the  concrete 
poured  at  so  much  per  yard.  The  dry 
ingredients  are  placed  in  the  hopper 
of  a  3-cu.yd.  truck-mounted  mixer  at 
the  contracting  firm’s  yard  and  ex¬ 
actly  the  correct  amount  of  water  is 
carried  in  tanks  on  the  truck.  Upon 
arrival  on  the  job  the  water  is  al¬ 
lowed  to  run  into  the  hopper  and  the 
truck’s  motive  power  is  used  to  oper¬ 
ate  the  mixer. 

On  a  recent  twelve-duct  conduit 
line  the  Great  Western  Power  Com¬ 
pany  contracted  to  have  the  concrete 
poured  into  the  trench  for  $7.80  per 
yard,  a  figure  only  slightly  more  than 
the  sand,  gravel  and  cement  would 
have  cost  if  the  company  had  mixeil 
the  concrete  on  the  job.  On  the 
basis  of  an  estimated  cost  of  $12.50 
per  yard,  had  the  company  done  the 
work  itself,  a  saving  of  37.5  per  cent 
was  effected. 
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Manhole  quickly 
set  by  locomotive 
crane 


Economy  a  feature  of  precast  manhole 


«</^VERBUILDING’'  of  the  tracks 
of  the  Reading  Railway  by  the 
66,000-volt  transmission  lines  of  the 
Philadelphia  Electric  Company  neces¬ 
sitated  the  placing  of  the  railroad’s 
signal  and  communication  system 
underground.  This  required  the  in¬ 
stallation  of  a  conduit  line  consisting 
of  various  arrangements  of  twelve  to 
sixteen  ducts  and  106  manholes.  Work 
was  carried  on  under  the  difficult  con¬ 
ditions  attendant  upon  the  freejuent 
passage  of  trains. 

Manholes  made  of  precast  concrete 
and  furnished  with  end  openings  to 
admit  of  duct  entrances  were  used. 
Openings  in  the  side  walls  of  the  man¬ 
holes  for  lateral  connections  were 
made  by  removing  a  “knockout  sec¬ 
tion.”  The  manholes,  delivered  on  the 
job  on  flat  cars,  were  unloaded  by 
a  locomotive  crane. 


Tractor  Backfiller  Replaces  Labor 

This  outfit  eliminates  e.xtensive  handling  of  backfill  material  and 
permits  prompt  restoration  of  traffic,  according  to  C.  H.  Shaw, 
engineer  of  distribution  and  installation  New  York  Edison  Company. 
The  backfilling  scoop  may  be  elevated  by  the  overhead  wheel  to 
conform  with  ground  conditions.  The  tractor  is  also  equipped  with  a 
windlass  and  clutch  on  the  rear  axle  for  withdrawal  of  rubber  forms 
used  in  constructing  ducts. 


PreHminari 


Special  Trailers  Avoid 
Jacking  Cable  Reels 

■OY  UTILIZING 


special  cable 
-13  reel  trailer,  the  Edison  Electric 
Illuminating  Company  of  Boston 
saves  about  75  per  cent  of  the  time 
ordinarily  required  to  jack  a  reel  into 
position  over  a  manhole  for  feeding 
cable  into  ducts.  Open-slotted  bear¬ 
ings  receive  and  hold  the  reel  pipe 
axis,  after  the  bearing  has  been 
hooked  under  the  reel  axis  by  raising 
and  then  lowering  the  left-hand  end 
of  the  frame.  The  use  of  reel  jacks 
is  eliminated  by  this  device. 


Compact  JVarning  Standard 


To  PROTECT  the  public  around 
construction  work  and  to  avoid 
collisions  with  construction  material 
the  New  York  Edison  Company  has 
standardized  on  a  folding  flag  and 
lantern  warning  standard  which 
folds  into  a  compact  form  so  it  can 
be  readily  stored.  Black  and  white 
stripes  are  painted  on  the  marker  to 
make  it  conspicuous.  The  vertical 
member  is  hollow  and  threaded  at 
he  top  to  receive  a  reversible  plug, 
in  one  end  of  which  is  fitted  a  short 
flagstaff.  Attached  to  the  other  end 
is  a  hinged  hook  for  supporting  a 
lantern.  When  not  in  use  the  legs  of 
the  stand  fold  up  against  the  center 
stand  and  the  flag  is  rolled  and 
SCI  ewed  in  the  housing.  The  stand- 
r.i'd  is  made  by  the  Engineering 
Products  Corporation. 


Safety 
standard 
as  it  appears 
at  night 


Safety  standards  guarding  an  open 
manhole,  in  the  daytime 


Organization  for  Engineering  and  Construction 


In  general,  the  consulting  work  applies  to  normal  or 
routine  engineering  in  connection  with  existing  plants 
and  systems,  with  particular  reference  to  additions,  ex¬ 
tensions  and  alterations  and  to  operating  matters.  Ap¬ 
praisals  are  included  in  connection  with  court,  commis¬ 
sion  or  other  proceedings  which  requiic  pro^ierty 
valuations. 


From  the  engineering  and  construction  service 
clauses  of  an  Eastern  management  company  contract 
the  accompanying  diagram  has  been  prepared  to  show 
the  subdivision  of  work  in  these  activities  of  the  central 
organization  and  its  clients.  Three  major  divisions  of 
engineering  and  construction  activity  are  indicated: 
Consulting,  designing  and  miscellaneous  engineering. 


CENTRAL  ORGANIZATION 


En0i peering  and  Construction 
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waf-er  supply 


Lowering  Transformer 
Into  Vault  . 


The  chain-block  support  is  constructed 
so  that  it  can  be  easily  dismantled  for 
handling.  Eyes  are  provided  in  gusset 
plates  on  the  legs  to  permit'  attachment  of 
hooks  or  lines  where  the  supports  must  be 
moved  into  or  out  of  relatively  inaccessible 
places. 


CouTten  United  Bleetrie  Liffht  d  Power  Company 


Dip  Method  Cuts  Use  of  Compound 
50  Per  Cent 


By  providing  its  underground  construction  forces  with 
pails  equipped  with  a  metal  ring  and  canvas  protector, 
supplemented  by  a  guide  on  the  bottom  around  which  the  circular 
ends  of  fiber  conduit  can  be  set  in  dipping  into  preservative  com¬ 
pound,  the  Cumberland  County  Power  &  Light  Company,  Port¬ 
land,  Me.,  saves  50  per  cent  of  the  compound  formerly  consumed 
by  the  open  dip  or  brush  application  plan.  The  conduit  section 
is  always  placed  in  the  proper  position  by  this  means  and  surplus 
compound  wiped  off  as  the  duct  is  withdrawn  from  the  pail. 


Improved  Cable  Racking 


TWO  innovations  in  cable-racking  practice  were  arrangement  with  economy  features.  The  lead- 
used  by  the  Byllesby  Engineering  &  Manage-  covered  outgoing  feeders  in  the  Brunot  Island  station 
ment  Corporation  in  the  construction  of  the  Brunot  are  carried  on  arm  racks,  adjustable  for  various 
Island  switching  station  of  the  Duquesne  Light  Com-  heights,  and  readily  moved.  The  vertical  angle  iron 
pany,  Pittsburgh,  Pa.  Flame-proof  cables  were  is  drilled  at  regular  intervals  and  bolts  are  used  to 
racked  on  structural  channels  in  the  north  tunnel,  attach  the  arms  to  the  column.  These  racking  fea- 
thus  eliminating  the  necessity  for  duct  lines  or  trench  tures  have  proved  economical  in  erection  and  main- 
placements,  and  offering  a  neat,  readily  accessible  tenance  considerations. 


III  1  ll^Atl  i; 
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Pulling  Device  Prevents 
Cable  Damage 


Building  125  Ft.  of  16- Duct  Conduit  a  Day 
with  Monolithic  Construction 


Cross-section  of  manhole  shows  location  of  cable  puller 
and  method  of  bracing 


TO  PREVENT  damage  to  cables  while  pulling  them  into 
or  out  of  a  duct  the  United  Electric  Light  &  Power  Com¬ 
pany,  New  York,  has  developed  a  device  which  is  adjustable 
and  which  imposes  the  minimum  stress  on  the  cable.  The 
curvature  to  which  the  cable  must  conform  is  the  same  above 
and  within  the  manhole.  The  sheaves  are  easily  adjusted  so 
the  direct  pull  is  horizontal.  With  this  device  450  ft.  of 
350, 000-circ.mil,  three-conductor  cable  installed  in  a  S^-in. 
duct  was  recently  removed  easily  without  any  injury  to  the 
cable. 


UNTIL  lately  the  Cumberland 
County  Power  &  Light  Company, 
Portland,  Me.,  built  its  conduit  lines 
one  row  at  a  time.  For  example,  if 
the  conduit  was  4  wide  x  4  high,  the 
bottom  row  of  ducts  would  be  laid  in 
the  concrete,  then  the  second  row  and 
so  on.  The  present  piactice  is  to  lay 
all  the  ducts  before  any  concrete  is 
placed.  Proper  separation  is  obtained 
by  concrete  spacers.  By  using  mono¬ 
lithic  construction  125  ft.  of  sixteen- 
duct  line  can  readily  be  laid  under 
average  conditions  in  an  8-hr.  day. 


Reinforced  concrete  spacer  rods  precast  tn  shop 


Cable -Reel  -  Turning  Device 


A  ONE-MAN  cable-reel-turning  device  affording 
safetv  and  speed  is  used  by  the  United  Electric 
Light  &  f*ower  Company,  New  York.  The  device  is 
made  from  pipe  fittings  and  a  U-shaped  piece  of 
strap-iron.  A  telescoping  leg  makes  the  unit  adapt¬ 
able  to  various-size  reels.  In  operation,  the  end  of 
the  lever  made  from  short  pieces  of  pipe  is  slipped 
into  the  center  of  the  cable  reel.  The  long  lever  arm 
is  then  raised  until  the  desired  fulcrum  is  obtained, 
when  one  man  can  easily  hitch  the  cable  reel  in  the 
position  wanted. 
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Manhole  zvith  duct  bells  installed  after 
casting.  IV hen  installing  bells  in 

manholes  occupied  by  cables  the  bells 
are  split  and  cemented  in  place. 


At  left — Deiachable 
bo.x  form  ready  for 
pouring 


I  Precast  Duct  Entrances 

H  at  Fall  River 

I  ImproveUnderground Service 


Rectangular  form 
spaced  for  six 
ducts 


Bell  lips  zjuith  ludf 
slip  couplings  ready 
for  insertion  in 
wooden  box  form 


Bottom  —  Box  form 
after  pouring  con¬ 
crete 


EFERENCE  to  the  reduction  of  cable  sheath 
troubles  on  the  system  of  the  Fall  River  (Mass.) 
Electric  Light  Company  by  the  use  of  Line  Material 
Company  precast  duct  entrances  was  made  in  the 
Electrical  World  Jan.  14,  1928,  page  102.  This 
company  has  had  about  tsixteen  months’  experience 
with  this  type  of  work,  and  O.  G.  Beauregard,  super¬ 
intendent  of  underground  lines,  states  that  about  75 
manholes  have  now  been  provided  with  these  cable 
entrances  at  an  average  cost  not  exceeding  1  per  cent 
of  the  manhole  under  concrete  construction.  Sheath 
troubles  due  to  duct  edges  have  been  eliminated. 
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64-Ton  Transformer  Unloaded 
at  Half  Expected  Expense 


From  railroad 
track  to  founda¬ 
tion  via  cribbing 


By  Wellen  H.  Colburn 
Fdison  FAcctric  Illuminating  Company  of  Boston 


Recently  the  engineers  of  the  Boston 
Edison  Company  faced  the  problem 
of  moving  an  18,000-kva.,  three-winding 
transformer,  weighing  64  tons  shipped,  from 
the  car  to  its  foundation  at  the  Roslindale 
substation.  The  nearest  siding  of  the  N.  Y., 
N.  H.  &  H.  R.R.  was  miles  away.  In 
general,  the  road  surfaces  were  good  and 
well-consolidated,  tar-bound  macadam  or 
concrete-grouted  paving  blocks,  but  the 
route  crossed  a  heavily  traveled  parkway  and 
traversed  business  and  traffic  arteries.  A 
95-ft.  difference  in  elevation  existed  between 
the  siding  and  the  street  at  the  front  of  the 
substation,  and  there  Was  17  ft.  between  the 


street  and  the  ground  at  the  rear  of  the 
building. 

It  was  thought  that  a  substantial  sav¬ 
ing  could  be  made  over  the  bid  for  the 
work  by  following  a  procedure  in  which 
the  railroad  and  the  contractor  whole¬ 
heartedly  co-operated.  The  grade  of  the 
railroad  which  passed  directly  behind 
the  station  was  14  ft.  above  the  top  of 
the  foundation  with  an  intervening  bank 
3  ft.  higher.  The  railroad  placed  the 
car  bearing  the  transformer  on  the  in¬ 
bound  track  directly  behind  the  substa¬ 
tion  and  opposite  the  foundation  after 
the  passage  of  the  last  train,  shortly  after 
midnight.  Meanwhile  all  possible  pre¬ 
liminary  work  had  been  done  at  the  site. 
The  removal  of  the  transformer  was  car¬ 


ried  out  so  expeditiously  that  the  line 
was  clear  five  hours  later,  in  time  for 
the  passage  of  the  first  train  in  the 
morning.  The  transformer  was  then 
moved  over  to  a  point  above  its  final 
position  and  jacked  down  to  the  founda¬ 
tion,  a  little  over  two  days  being 
required. 

About  200,000  board-feet  of  timber  of 
sizes  ranging  from  4.x6  in.  to  12x12 
in.  and  from  6  to  30  ft.  in  length,  and 
rolls  8  in.  in  diameter  were  used,  all  of 
which  was  furnished  by  the  contractor 
from  his  regular  stock. 

The  total  cost  of  these  operations  in¬ 
dicated  a  saving  of  over  50  per  cent  of 
the  expected  cost  of  teaming  the  trans¬ 
former  from  the  railroad  siding. 


LONG-LIFE  BATTERY 
RACKS. — Steel,  while  not  acid- 
proof,  can  be  protected  through 
the  use  of  acid-proof  paint, 
something  which  cannot  be  done 
with  wood  construction.  In  this 
control  battery  installation  at 
the  Brunot  Island  station  of  the 
Duquesne  Light  Company  the 
battery  jars  are  supported  on 
sheets  of  rubber  matting. 


Switching  Unit  Reduces 
Construction  Costs 


ing  and  metering  unit  illus¬ 
trated  was  shop-assembled  and 
later  installed  in  close  quarters 
in  a  customer’s  vault. 

On  one  job  involving  rush 
work  four  incoming  4. 150- volt 
feeders  and  two  metering 
cubicles,  that  is,  six  cubicles 
and  four  truck  switches,  were 
installed  and  placed  in  service 
in  51  hours  of  elapsed  time. 


ON  CONGESTED  jobs  sav¬ 
ings  may  be  realized,  ac¬ 
cording  to  C.  R.  Beardsley, 
electrical  construction  engineer 
Brooklyn  Edison  Company,  if 
certain  parts  of  the  work  can 
l)e  performed  away  from  the 
point  of  congestion.  For^  ex¬ 
ample,  the  high-tension  switch- 
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Standard  Jumpers 
Connect  Risers 
with  Bus 


SPECIAL  connectors  and  fittings 
O  were  eliminated  at  the  Long 
Beach  steam  plant  of  the  Southern 
California  Edison  Company  where 
the  vertical  220-kv.  conductors  on 
high  crossing  towers  join  the  hori¬ 
zontal  bus  by  making  connections 
with  standard  transmission  jumper 
loop  hardware  as  shown  in  the 
illustration  at  the  left. 


Advantages  of  Using  Underground  Terminals 
for  Distribution  Feeders 


TO  PROVIDE  proper  clearance  on 
substation  terminal  poles  it  has 
become  the  practice  of  the  Ohio  Pub¬ 
lic  Service  Company  to  bring  2,400- 
volt  distribution  feeders  out  under¬ 
ground  from  substations.  The  ac¬ 
companying  illustration  shows  a  3,000- 
kva.  substation  serving  a  residential 
and  business  district  load  in  Mansfield, 
Ohio.  This  station  has  four  out¬ 
going  2,400-volt  feeders.  Three  con¬ 
ductor,  7,500-volt,  lead-covered  cable  is 
used  with  disconnecting  type  pot  heads 
on  the  pole  and  low  tension  structure. 
Unit  type  airbreak  switches  are  used 
on  the  incoming  23-kv.  line.  Conduit- 
inclosed  wiring  from  switch  houses  out 
to  regulators  has  been  used  on  regu¬ 
lated  feeders  to  remove  as  much  open 
wiring  as  is  possible  and  to  inclose 
high-voltage  leads. 

This  type  of  construction  has  been 
found  but  little  if  any  more  costly 
than  overhead  construction  and  has  the 
advantage  of  better  appearance  and 
provides  much  better  and  safer  work¬ 
ing  conditions.  It  has  also  been  found 
that  the  capacity  of  substations  so  de¬ 
signed  can  be  increased  or  additional 
circuits  installed  more  readily  than 
with  overhead  construction. 

In  this  particular  substation,  lo¬ 
cated  in  a  semi-residential  district, 
particular  attention  was  paid  to  grad¬ 
ing  and  terracing  the  lot  and  sodding 
and  seeding  it.  Fast  growing  ever¬ 
greens  were  planted  outside  of  the 
seven-foot  cyclone  fence  and  these 
within  a  few  years  will  bush  out,  at¬ 
tain  a  height  of  7  ft.  and  completely 
surround  the  station  with  a  foliage 
fence. 

This  type  of  construction  has  been 
found  more  satisfactory  and  over  a 
period  of  years  more  economical  than 
overhead  construction.  In  addition, 
while  some  residents  of  the  section 


objected  to  the  location  of  the  substa¬ 
tion  when  it  was  first  started,  since  its 
completion  the  company  has  received 
a  number  of  favorable  comments  on 
its  appearance. 


Terminal  pole  for  2,400-volt 
feeders  brought  out 
in  conduit 


All  feeders  brought  out  underground 
front  this  substation 
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Power  JVinch  Pays  Its 
Cost  in  30  Days 


ON  THE  street  lighting 
pole  erection  job  illus¬ 
trated,  two  men  and  a  truck 
driver  performed  the  work  of 
eight  men  in  the  field  and 
eight  more  in  the  pole  yards. 
I'wice  as  many  poles  were  set 
per  day  as  w^ith  hand  erec¬ 
tion.  Under  these  conditions 
the  hoisting  equipment  paid 
for  itself  in  a  month  or  less. 
The  Mead-Morrison  Manu¬ 
facturing  Company  equipped 
the  truck  with  a  916-943 
winch  driven  by  power  from 
the  truck. 


Annealed  Loops  Allow  for 
Footing  Settlement 

By  J.  H.  Wf.ll.s 


mitted  by  the  construction 
shown.  The  conductors  are 
clamped  and  sweated  to 
Burndy  terminals.  The  Stone 
&  Webster  Engineering  Cor¬ 
poration,  Boston,  designed 
and  built  this  installation. 


100PS  of  annealed  copper 
-/  2  in.  wide  x  ^  in.  thick, 
about  12  in.  long  and  having 
radii  of  6  in.  were  installed 
on  all  high-tension  bushing 
connections  at  the  West 
Springfield  substation  of  the 
United  Electric  Light  Com¬ 
pany  to  permit  terminal  move¬ 
ment  in  case  of  foundation 
settlement.  A  vertical  move¬ 
ment  of  about  2\  in.  is  per¬ 


Compensating  for  a 
poor  foundation 


Time  savings  ivere  realised  by 
use  of  breaker-handling  truck 


Low-Level  Truck  Speeds 
Placing  of  Breakers 


INSTALLATION  of  oil  circuit  breakers  in 
the  Brunot  Island  station  of  the  Duquesne 
Light  Company  was  greatly  simplified  by  the 
use  of  a  low-level  truck  and  grooved  track  run¬ 
way.  Breakers  were  loaded  on  the  truck,  taken 
directly  to  the  point  of  installation  and  placed 
by  means  of  the  runway.  The  small  over-all 
dimensions  of  the  truck,  the  low-level  character¬ 
istics  and  the  relatively  large  directing  wheel 
permitted  handling  in  tight  places  and  removed 
the  limitation  as  to  direction  of  travel,  imposed 
by  the  unpivoted  roller  support  of  these  breakers. 
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Main 

Subsf'aiio'i 


2^00  Volf- 
disfribuf-ion 


I  Wayne  Sr 
SuDsfafion 
nr  4,S00kva. 


25Kv. 


[nduslrial 

substaHon 


■Arrange went  of  23-kv.  circuits  and 
switches 


Substation  changed  to  provide  addi¬ 
tional  s^vitching  facilities 


Outdoor  Substation  Lighted  by  Single  Unit 


Switching  Arrangement  Eliminates  Extra  23-Kv.  Structure 


Single  floodlight  effectwe  in 
two  planes 

A  pole-mounted  unit  floods 
switch  yard  effectively  as  indi¬ 
cated  in  unretouched  view  of 
station.  Publicity  values  are 
also  taken  advantage  of  as  the 
substation  fronts  on  the  Alle¬ 
gheny  State  Highway. 


By  making  a  few  slight  changes  in  its  standard  sub¬ 
station  construction  so  as  to  mount  three  sets  of  23-kv. 
air  break  switches  instead  of  two  for  incoming  circuits  the 
Ohio  Public  Service  Company  solved  a  rather  interesting 
switching  problem  and  at  the  same  time  increased  service 
reliability  and  saved  considerable  additional  construction. 

The  accompanying  illustration  shows  the  company’s 
Wayne  Street  substation  at  Mansfield  and  the  diagram 


shows  the  arrangement  of  23-kv.  circuits  from  the  main 
substation.  Space  in  this  location  was  at  a  premium.  .Ac¬ 
cordingly  the  switch  structure  was  lengthened,  and  a  double 
bus  with  three  sets  of  air  break  switches  installed  as  shown 
in  the  diagram. 

This  arrangement  put  all  switching  operations  on  the 
company’s  property,  saved  street  congestion  and  eliminated 
the  need  of  a  separate  structure  outside  of  the  substation. 
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The  outdoor  switch  yard  of  the  tie-in  substation  of  the  Citizens 
Light  &  Power  Company  at  Sage  Run,  Pa.,  is  effectively 
illuminated  in  two  planes  by  a  single  1,000-watt,  110-volt  flood¬ 
lighting  unit.  The  illumination  is  secured  by  the  use  of  a  type 
P.F.-8  triple-reflector  floodlighting  unit,  supplied  by  the  B.B.T. 
Corporation  of  .America.  The  concentration  upon  switching  appa¬ 
ratus,  buses,  transformers,  etc.,  and  the  freedom  from  glare  offered 
by  this  e(|uipment  are  secured  through  the  use  of  a  hand-cut. 
ground  lens  giving  a  rectangular  beam  with  minimum  wattage  and 
ma.ximum  efficiency. 


At  flood  tide  the  assembled 
unit  was  towed  across  the  river 
to  the  wharf  of  the  Edgar  station, 
where  a  runway  had  been  pre¬ 
pared  to  receive  it.  As  the  tide 
lowered  the  unit  was  slipped  oflf 
the  lighter  and  rolled  upon  the 
runway.  About  125  tons  was 
handled  by  horse-hauled  wind¬ 
lass,  twelve  men  handling  the 
blocking.  Two  weeks  were  re¬ 
quired  to  move  the  unit  from  the 
railhead  to  the  permanent  site. 


Lifting  core  from  shipping  tank 
on  railroad  car  at  industrial 
plant  on  opposite  side  of  river 
from  station,  using  175-ton 
crane. 


Core  on  pier  opposite 
Edgar  station;  wooden 
guard  strips  in  place 


c' ; 
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Handling 

Transformer 


at  Edgar  Station 


Lowering 
top  section 
of  casing 
over  core 


Swinging  core  into  casing 
on  lighter 


Transformer  being  moved  from 
lighter  to-wharf 
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Outdoor  Transformer 
Saves  V ault  Space 


AN  INCREASE  in  the  number  of  “white- 
./xway”  lighting  standards  in  the  business 
district  of  Mansfield,  Ohio,  recently,  entailed 
the  installation  of  additional  transformer 
capacity.  Formerly  the  white-way  trans¬ 
formers  were  located  in  an  underground 
vault  in  the  business  section,  but  this  loca¬ 
tion  did  not  permit  of  any  increase  in  size 
without  prohibitive  expense.  Accordingly 
an  outdoor  transformer  installation  involv¬ 
ing  five  30-kva.  Westinghouse  street  light¬ 
ing  regulators  was  made  and  controlled  from 
the  Longview  substation. 


Method  of  Installing  Armor-clad  Switchgear 


By  F.  J.  Douglas 
y.  G.  White  Engineering  Corporation 

ARMOR-CLAD  switchgear, 

-which  has  recently  become 
popular  in  some  quarters  of  the 
country,  offers  some  installa¬ 
tion  difficulties  which  will  re¬ 
quire  further  study.  The  struc¬ 
ture  has  to  be  carefully  leveled. 

A  pothead,  which  is  part  of  the 
switchgear,  terminates  within 
a  very  few  inches  from  the 
IxJttom,  and  it  is  quite  difficult 
to  fit  a  conduit  into  it,  after 
the  conduit  has  been  installed 
and  is  projecting  up  from  a 
concrete  slab,  because  it  is  very 
difficult  to  bring  a  conduit  up 
exactly  perpendicular.  Fle.xible 
conduit  has  been  used  in  some 
cases,  but  this,  too,  offers  some 
difficulty,  since  large  flexible 
conduit  can  only  be  bent  at  a 
rather  large  radius. 


For  installing  the  switchgear,  it  has  been  customary  to 
finish  the  concrete  slab,  leaving  small  square  holes  at  every 
place  where  anchor  bolts  are  to  be  located.  Then  the  switch- 

gear  is  installed,  leaving 
the  anchor  bolts  attached 
but  hanging  loose  in  these 
square  openings.  After 
the  switchgear  is  leveled 
about  one  teaspoon  of 
grout  is  poured  into  the 
square  openings  in  the 
floor  slab.  This  is  obvi¬ 
ously  a  rather  cumbersome 
and  unreliable  method, 
particularly  when  the 
structure  rests  on  the 
ground  floor. 

The  accompanying  il¬ 
lustration  shows  a  simpler 
method  which  takes  care  of 
both  the  mounting  as  well 
as  the  conduit  difficulty. 
A  channel  iron  frame  is 
provided,  bolted  to  the 


Split  pothead parf\ 
of  sSyv/tchgfean-'^ 

Clamp  fittinpl 


Conduit  to  be  connected 
to-^itchffear  be-fore 
this  concrete  is poured 


Switchgear  rrame 


6" Cs  must 
be  level -- 


^Provide 
/  mounting  bo/ts 


This  space  to 
be  filled  with 
concrete  after 
switchoear  is 
installed 


-Floor  line 


'Anchor  bo/ts 


I  Truck  Switches  Avoid  Delays 
in  Serving  Industrial  Customers 


IRON-CLAD  truck-type  switches  with  the  neces¬ 
sary  relays  mounted  on  the  front  are  used  ex¬ 
tensively  by  the  United  Electric  Light  &  Power 
Company  for  serving  primary  customers.  Besides 
being  readily  interchanged  and  less  accessible  to 
unauthorized  persons,  they  have  expedited  pro¬ 
vision  of  service.  Cells  do  not  have  to  be  con¬ 
structed  for  circuit  breakers,  instrument  trans¬ 
formers,  etc.,  panels  do  not  have  to  be  erected  for 
relays  and  instruments  and  control  and  instru¬ 
ment  wiring  is  eliminated  in  the  field,  as  the  serv¬ 
ice  equipment  is  all  mounted  for  installation  and 
need  only  be  rolled  into  the  space  reserved  for  it 
and  connected  to  the  incoming  and  customer’s 
circuits. 
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Lowering  Transformer  Into  Areaway 


Rapid  setting  of  transformers  is  achieved 
on  the  system  of  the  Malden  (Mass.) 
Electric  Company  by  the  use  of  a  truck 
e(]uipped  with  a  crane  and  Mead-Morrison 
hoist.  This  type  of  crane  enables  the  com¬ 
pany  to  handle  transformers  for  commercial 
and  miscellaneous  industrial  service  in  situa¬ 
tions  involving  unusual  angles  of  descent,  as 
shown  in  the  accompanying  illustration.  The 
use  of  a  block  and  tackle  at  the  top  of  the 
transformer  facilitates  the  spotting  of  the 
transformer  with  a  pull-off  rope  and  is  most 
convenient  when  working  under  pressure  to 
complete  a  job.  The  labor  requirements  are 
reduced  to  the  simplest  terms  here. 


Bus  Sections 
Strengthened 


Gang  operafoot 
o/isconnocts  groups 
conf rolled/  as 
follows: 

a  be 


10NG  bus  sections  in  sta- 
tions  of  the  Duquesne 
Light  Company  are  mechani¬ 
cally  strengthened  by  mount¬ 
ing  the  insulators  on  precast 
lugs  on  the  dividing  walls. 
These  lugs  are  produced  by 
the  use  of  sheet  metal  con¬ 
crete  molds.  A  strong,  satis¬ 
factory  job  is  thus  attained 
through  a  bonded  concrete-to- 
concrcte  joint. 


3  Cable  c/rcu/f 


To  State  Street  station 


Submarine  cable  isolated  with  minimum 
material  and  without  delay 


Secures  Operating  Flexibility 
in  Compact  Space 


AT  THE  new  West  Springfield  (Mass.)  sub- 
station  of  the  United  Electric  Light 
Company  the  power  transformer  units  with 
tap-changing  equipment  can  be  rolled  either 
separately  or  together  upon  a  transfer  track 
truck  for  quick  inspection  or  repair  work  in  a 
neighboring  dismantling  tower.  Wiring  and 
switches  are  designed  for  maximum  accessi¬ 
bility.  The  transformer  secondary  leads  (13.8 
kv.)  tap  into  buses  supported  by  strain  in¬ 
sulators  attached  to  simple  steel  angles,  the 
complex  lateral  members  often  found  in  such 
installations  being  omitted.  To  insure  reliable 
service  between  the  substation  and  the  com¬ 
pany’s  State  Street  steam  plant  on  the  opposite 
side  of  the  Connecticut  River,  the  crossing  is 
made  by  three  3-conductor  submarine  cables, 
and  each  phase  wire  connects  with  the  sub¬ 
station  bus  via  a  gang-operated  disconnecting 
switch,  the  switches  permitting  any  of  the 
three  cables  to  be  cut  out  of  service  without 
interrupting  operations  on  the  others.  The 
installation  was  designed  by  the  Stone  & 
Webster  Engineering  Corporation,  Boston. 
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Economy  in  Substation  Layout 

/CONSIDERABLE 


savings  were  made  by  re- 
arranging  the  layout  equipment  for  Ohio  Public 
Service  Company’s  substations.  When  more  than 
one  feeder  regulator  was  installed*on  circuits  leading 
from  a  single  switch  house  the  customary  arrange¬ 
ment  was  as  shown  at  the  left  in  the  accompanying 
diagram. 

By  placing  the  two  regulators  as  shown  on  the 
right  of  the  diagram  there  is  still  space  for  a  third 
regulator  to  be  installed  should  it  be  required.  It 
was  possible  thus  to  save  ground  space  6  ft.  in  width 
on  each  side  of  the  substation  and  it  also  made  pos¬ 
sible  a  saving  of  24  cu.yd.  of  concrete,  which  would 
have  cost  approximately  $200. 


f^gulafom 


Regru/ctfors 


Regru/af-or. 


Oil  switch  houses 


OH  switch  houses 


Voliage  regutctors 
were  arranged  to 
save  space,  ample 
provision  being  made 
for  additional 
regulator 


Ground  space  reduced 
and  24  cu.yd.  less 
concrete  used  _ 


W elding  of  Reinforcing  Bars  Effects  Large  Saving 


!  steel 
reinforcii 
har 


Cross-section  of 
welded  reinforcing 
bars 
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30-ft.  pipe 


section  in  elec 


trically  heated 


kettle 


Electric  Heat  Aids  Steel  Pipe  Manufacture 


Electric  welding  and  dipping 
processes  play  an  important  part  in 
the  construction  of  a  6.25-mile  steel  pipe 
line  for  the  Springfield,  Mass.,  water 
supply  system  now  under  construction. 


about  2.15  kw.-hr.  per  foot  of  weld  on 
^-in.  plate.  After  rivet  holes  are 
punched  in  each  end  of  each  pipe  sec¬ 
tion  it  is  cleaned  and  dipped  vertically 
in  an  electrically  heated  tank  of  coal  tar 


pitch  varnish  at  about  315  deg.  F.  Each 
pipe  receives  two  dippings,  the  kettle 
being  7.5  ft.  in  diameter  and  40  ft.  deep 
and  equipped  with  eighteen  11 -kw, 
heaters  34  ft.  long. 


639 
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The  pipe  for  this  job  aggregates  about 
4,500  tons  in  48  and  54-in.  diameters 
and  in  thickness  from  A  in.  to  ^  in.  It 
is  made  in  30-ft.  sections  from  plates  of 
firebox  steel.  Fabrication  is  being  car¬ 
ried  out  at  the  shops  of  the  Walsh 
Holyoke  Steam  Boiler  Works,  Inc.  The 
flat  plates  on  arrival  at  Holyoke  are 
sheared  and  beveled  and  after  crimping 
and  rolling  are  assembled  in  a  cradle 
and  electrically  tack-welded  by  hand  on 
the  inside  to  hold  them  in  position  for 
longitudinal  seam  welding,  the  tack 
welds  being  ground  down  smooth  from 
the  inside  to  present  a  uniform  surface 
to  the  backing  up  bar  of  the  multiple  arc 
welder,  which  is  of  the  General  Electric 
automatic  type,  with  a  capacity  of  pipe 
up  to  36  ft.  length,  7  ft.  in  diameter  and 
^  in.  thickness.  The  welder  is  equipped 
with  two  traveling  heads,  each  carrying 
a  pair  of  metal  wire  electrodes  mounted 
8  in.  apart,  the  welding  speed  being  4^ 
in.  per  minute.  When  using  380  amp. 
on  the  first  arc  and  330  amp.  on  the 
second,  the  total  consumption  of  A-in. 
electrode  is  from  0.8  to  0.85  lb.  per  foot 
of  weld.  The  energy  consumption  is 


Space  Saving 

with  Oil- Immersed  Synchronous  Controllers 


By  H.  K.  Hardcastle 

Chiladelphiu  District  Manat/cr  Electric  Controller  i  ■  Moiiiifacttirini/  Company 


the  curves  reproduced  here.  To  control 
the  operation  of  the  motor  it  is  onl\ 
necessary  to  move  the  handle  of  the 
master  switch  to  the  start  position 
to  start  and  to  turn  it  to  the  stop  posi¬ 
tion  to  stop  the  motor.  When  start- 
infj.  the  secjuence  of  automatic  electrical 
operations  is  as  follows ; 

1.  (a)  The  motor  -  drivm 
exciter  is  started  by  a  ZU 
switch  and  builds  up  direct - 
current  voltage  according  tn 
setting  of  the  field  rheostat. 

(b)  The  direct-current  field 
of  the  synchronous  motor  is 
short  circuited  through  an 
appropriate  resistance  tn 
give  greatest  possible  startiiif: 
torque,  and  to  prevent  voltage 
strain  on  field  winding  t)\ 
transformer  action. 

(c)  Reduced  voltage  from 
a  starting  transformer  is  ap¬ 
plied  to  the  stator  of  the  syn¬ 
chronous  motor,  causing  it  to 
start  as  an  induction  motor. 
.\ir  for  cooling  the  motor 
is  brought  from  the  outside 
through  an  air  filter  and 
underground  ducts  and  dis¬ 
charged  through  an  under- 
gnmnd  duct  to  the  outside. 

2.  After  the  motor  has  come 
up  to  a  predetermined  speed 
a  current-limit  relay  transfers 
the  connections  of  the  motor 
to  a  reactor  without  opening 
the  circuit,  thus  increasing  the 
starting  voltage. 

.3.  Next,  after  a  prede¬ 
termined  time  to  allow  the 
motor  to  accelerate  to  its 
maximum  possible  siK‘ed  for  synchronizing, 
the  field  is  excited  and  then  full  voltage  is 
applied  to  the  stator,  and  the  field  short 
circuiting  resistance  cut  out. 

All  the  controlling  apparatus  is  com¬ 
pletely  inclosed  in  .sheet  steel  tanks  and 
iintnersed  in  oil.  This  apparatus  is  also 


Motor  o/isconnecteo/  from  pump 
-  Transformers  on  40  %  taps  ' 
Reactors  7Z  taps 


buildings.  The  accompany¬ 
ing  illustration  show's  this 
equipment  complete  as  in¬ 
stalled  at  one  end  of  an 
existing  pumping  station, 
whose  capacity  was  ma¬ 
terially  increased  by  raising 
the  pressure  from  approxi¬ 
mately  350  11).  to  1,100  lb. 
through  installation  of  a 
high-speed  synchronous  mo¬ 
tor  operating  a  centrifugal 
pump. 

A  synchronous  motor  to 
run  at  3,600  r.p.m.  on  60 
cycles  must  be  a  two-pole 
machine,  similar  in  many  re¬ 
spects  to  a  turbo-generator. 

To  prevent  heating  of  the 
stator  teeth,  due  to  eddy  cur¬ 
rents,  just  as  in  a  turbo¬ 
generator,  the  air-gap  in 
the  motor  must  be  large. 

This  large  air-gap  causes 
low  impedance  of  the  stator 
winding  and  makes  the 
motor  inherently  sensitive  to 
voltage  fluctuations,  which  would  cause  surges  it  was  considered  desirable  to  use 
objectionable  high  surges  in  the  line.  a  three-step,  full  automatic,  instead  of  a 

Furthermore,  since  in  the  case  of  two-step  starter,  and  to  cause  the  motor 
centrifugal  pump  applications  the  load  to  develop  a  continuous  and  increasing 
on  the  pump  increases  approximately  as  tor(|ue  during  the  entire  starting  j)eriod. 
the  cube  of  the  speed,  it  is  necessary  without  opening  the  circuit.  How  these 
that  the  torque  of  the  motor  be  rapidly  re(iuirements  were  met  is  shown  on 


Time  Seaonols 


Motor  connected  to  pump 
Primed  and  discharge  dosed 
Oil  cold  in  pump  |  j 


Test  made  4 -19-28 


Time  Seconds 

Starting  current  on  3 ,600 -r.p.m.  synchronous  motor 
7vith  three-step  automatic  starter 


Compact  installa¬ 
tion  of  three- 
step,  automatic 
starter  and  500- 
hp.,  3,600-r.p.ni. 
synchronous 
motor  drivim 

oil  pump 
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ai  ianged  for  conduit  connections  and  is 
permanently  grounded,  so  that  it  does 
n(tt  require  mounting  in  a  separate 
room,  nor  any  special  inclosure  for  the 
protection  of  the  operators. 

The  power-factor  correction  of  this 
unit  is  determined  by  the  setting  of  the 
exciter  rheostat  to  give  unity  power  fac¬ 
tor  at  normal  load  with  a  corresponding 
correction  on  reduced  loads. 

This  apparatus,  including  the  trans¬ 
formers,  reactors,  relays  and  contactors, 
was  furnished  completely  assembled  and 
wired,  the  installation  was  compara¬ 
tively  simple  and  it  was  only  necessary 
to  make  the  connections  to  the  line  and 
tlie  motor,  which  w’as  done  by  the  Sun 
Oil  Company’s  electrician. 


Electric  Forging  Increases  Production 
per  Man-Hour 


Bending  Conduit  on 
a  Boston  Job 


AC O  X  V’’ E X I  K X T  portable  pi])e 
bender  used  by  the  Hixon  Electric 
Company,  Boston,  Mass.,  in  wiring  in¬ 
stallation  work  consists  of  a  clamping 
vise  and  appropriate  dies  fastened  to  a 
<lieet  steel  base  carried  by  four  |-in. 

pipe  legs.  The  legs 
are  demountable  by 

t  withdrawal  from 

sockets  in  the  base 
and  the  device  can 
I  be  set  up  or  taken 

.  I  d  o  w'  n  in  a  few 

£ '  ^  4  seconds. 


Zi’alking  beam  type  electric  jorging  furnace  has  economy  of 
6  lb.  per  kiloxvatt-hour 


OXE  of  Detroit’s  largest  automobile  formity  of  heating  and  the  maintenance 
plants  is  finding  that  the  use  of  of  constant  final  temperature, 
electric  furnaces  has  greatly  increased  The  accompanying  illustration  shows 
j)roducticn  per  man-hour  in  its  forging  a  walking  beam  type  of  electric  forging 
department,  largely  because  it  is  possible  furnace  which  gives  continuous  produc- 
to  run  continuously  without  undue ‘fa-  tion.  This  furnace,  which  was  built  by 
tigue  on  the  part  of  the  w’orkmen.  Other  the  Holcroft  Company  and  equipped 
advantages  obtained  are  uniform  grain  with  Globar  heating  units,  is  of  560  kw. 
structure  of  the  forged  parts  due  to  uni-  capacity  and  under  normal  operating 

conditions  has  an  economy  of  6  lb.  of 
forged  material  per  kilowatt-hour. 

In  the  operation  of  the  furnace  the 
stock  to  be  forged  is  cut  to  the  desired 
lengths  and  loaded  on  the  platform  at 
the  right  of  the  furnace,  from  where  it  is 
conveyed  through  the  furnace  by  a  beam 
w'hich  moves  upward  and  forward.  The 
beam  is  actuated  by  an  electric  motor  so 
that  movement  is  continuous  and  uni¬ 
form.  The  furnace  is  divided  into  two 
zones  of  control  to  insure  uniform  heat¬ 
ing  and  temperature  conditions  by  mean> 
of  thermocouples. 

The  furnace  shown  here  is  the  second 
electric  forging  furnace  of  this  type  t(> 
be  installed  by  this  automobile  plant  and 
a  third  furnace  is  now  under  con¬ 
struction. 


Portable  pipe  bender 
for  use  on  zviring 
jobs 


Diagram  of  zealking  beam  type  electric  forging  furnace 
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layer  of  “Smooth-On”  cement  to  a 
thickness  of  about  ^  in.  Care  was  taken 
to  see  that  this  metallic  cement  was 
kept  clear  of  the  heater  terminals  to 
avoid  grounds  and  shorts.  Terminal 
connections  were  made  with  an  asbestos- 
.  covered  wire.  The  entire  outer  side  of 

over  slots,  similar  to  cross-OA^rs  or  mold  was  then  covered  with  about 
switches  in  railway  tracks,  as  at  B.  2  in.  of  magnesia  for  heat  insulation. 

Heaters  in  the  form  of  rods,  such  as  n  ^.jil  be  found  that  this  type  of  ap- 
the  General  Electric  “Helicoil”  or  Cut-  plication  of  heaters  will  be  quite  satis- 
ler-Hammer  tubulars,  were  placed  in  factory  under  the  conditions  mentioned, 
these  grooves,  crossed  over  from  one  Certainly  it  is  capable  of  heating  certain 
groove  to  the  ne.xt,  so  as  completely  to  types  of  equipment  which  would  other- 
fill  the  entire  space  prepared  for  them,  wise  present  serious  obstacles. 

By  bending  the  terminals  upward  and  to  As  an  incidental  suggestion,  it  might 
a  slight  degree  outward  it  was  possible  be  added  that  a  vapor  tension  bulb  i  in. 
to  leave  practically  no  space  void  of  Jn  diameter  and  of  suitable  length,  placed 
lieating  surface.  The  heaters  could  Jn  a  circular  groove  as  at  D,  and  con- 
then  be  clamped  in,  as  shown  at  C,  in  nected  to  a  suitable  instrument,  can  be 
such  a  manner  that  expansion  and  con-  used  as  a  very  satisfactory  means  of 
traction  was  possible  without  forcing  controlling  the  temperature  of  the  article 
the  heaters  out  of  the  grooves.  Connec-  being  treated. 

tions  between  heaters  could  be  made  as  One  word  of  caution— in  testing,  with 
desired,  a  previous  calculation  of  the  a  lamp,  heating  equipment  so  con- 
nuinberj  length  and  wattage  of  heaters  structed,  care  should  be  used  that  the 
having  been  made  to  assure  that  the  current  supplv  be  direct-current  and  that 
proper  connection  of  heaters  would  he  the  mold  be 'electrically  insulated  from 
l)ossibIe  to  giv^e  the  amount  of  heat  re-  any  supporting  metal.  The  capacitance 
(|uired.  vvith  alternating-current  of  such  a  con- 

lo  assist  in  the  uniform  distrihution  struction  is  frequently  sufficient  to  light 
of  heat,  the  entire  outer  surface,  includ-  the  lamp  even  though  the  heaters  he 
ing  the  heaters,  was  covereed  with  a  absolutelv  clear  of  ground. 


Method  of  Constructing  an  Electric  Heater 
for  an  Irregular  Surface 

By  H.  a.  Hands 


Smoofh-On  cement 


Terminal 


'Heater. 


•  Bent  terminal  leads 
Plan  and  cros.s-scction  of  mold 


quired.  If  both  sides  of  the  mold  can 
be  made  flat  and  parallel,  the  mold  can 
be  easily  heated  in  a  press,  but  often¬ 
times  this  would  mean  a  very  great  mass 
of  otherwise  unnecessary  metal.  This 
may  be  undesirable,  not  only  because 
of  the  weight  and  expense,  but  because 
of  the  different  thicknesses  of  metal 
through  which  the  heat  must  travel  to 
reach  the  material  being  molded,  with 
consequent  differences  in  temperature  at 
different  points.  To  overcome  this 
difficulty  the  writer  utilized  a  system  of 
heating  which  is  described. 

The  accompanying  illustration  shows 
a  cross-section  of  a  mold  of  such  con¬ 
tour  that  it  was  found  impossible  or 
undesirable  to  use  most  of  the  standard 
types  of  electric  heaters  av'ailahle.  It 
should  be  stated  here  that  in  view  of  the 
sharp  projection  at  A  a  mold  of  uniform 
thickness  having  flat  parallel  sides  was 
found  very  undesirable  because  of  the 
great  thickness  of  metal  which  would 
exist  at  the  other  points.  Other  imposed 
conditions  made  it  impossible  to  heat 
this  mold  in  a  furnace  or  oven,  nor 
could  the  flat  underside  be  heated. 
Therefore  the  following  method  was 
used : 

The  mold  was  cast  with  a  uniform 
thickness  of  metal  over  the  finished  mold 
surface.  This  gave  an  exterior  contour 
of  the  same  shape  as  the  interior.  Into 
this  outer  surface  were  machined  sev¬ 
eral  circular  grooves  of  proper  shape 
and  size,  and  spaced  from  each  other 
in  such  a  way  that  heaters  imbedded  in 
these  grooves  would  furnish  approxi¬ 
mately  the  same  amount  of  heat  to  each 
square  inch  of  the  active  mold  surface. 
At  a  certain  point  circumferentially 
around  these  grooves  were  cut  “cross- 
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be  quickly  pulled  out  of  position  to  drop 
the  tramp  iron  that  has  collected  and 
then  run  back  into  place. 

The  use  of  the  magnetic  separators 
is  particularly  advantageous  to  the  coal 
company  especially  as  nearly  all  of  its 
customers  now  demand  that  the  coal  be 
free  of  tramp  iron  to  prevent  damage 
to  their  coal  preparation  equipment. 


Electric  Hammer  Quickly  Pays  for  Self 

By  J.  F.  Morgan 
Hamilton,  Ontario 


Combination  Panel 
Serves 

Signal  Circuits 

By  Edward  B.  Richardson* 


TO  FACILITA'J'E  the  control  of 
low  -  tension  wiring  services  in 
school  buildings  and  industrial  plants 
the  panel  shown  herewith  has  been  de¬ 
signed  and  applied  extensively  in  the 
practice  of  this  house.  In  many  installa¬ 
tions  the  manufacturers’  control  panels 
designed  for  a  single  type  of  service 
only  have  been  adopted  by  the  equip¬ 
ment  buyer  and  placed  at  points  sep¬ 
arated  from  one  another  and  apart  from 
the  source  of  low-voltage  supply 
'Standard  panels  associated  with  different 
services  are  useful,  hut  we  have  found 
it  more  convenient  to  concentrate  the 
low-tension  systems  control  on  a  spe¬ 
cially  designed  hoard  as  shown. 

'I'he  panel  is  served  by  an  incoming 

^Partner,  Richardson  &  Gay,  consulthu/ 
engineers,  220  Devonshire  St.,  Boston,  Mass. 


115-volt,  single-phase  circuit  leading  to  A  ONE-INCH  electric  hammer  has 
either  of  two  rectifiers  for  charging  ./\paid  for  itself  several  times  in  our 
either  of  a  pair  of  batteries  to  supply  the  plant  by  increasing  production  and 
These  low-tension  wiring  at  the  required  direct  cutting  down  the  expense  for  labor, 
current  voltage.  Two  sets  of  three-  It  has  been  found  particularly  valuable 
wire  direct-current  buses  are  provided,  in  constructing  and  maintaining  rein- 
and  the  various  circuits  are  so  installed  forced  concrete  buildings.  Quicker  and 
that  any  circuit  can  be  run  off  either  better  work  is  accomplished  because  all 
bus,  that  either  battery  can  be  charged  holes  are  drilled  full  depth  and  are  of 
by  either  rectifier.  The  first  cost  of  ample  diameter.  When  hand  drilling  is 
the  panel  may  exceed  the  cost  of  using  employed  a  number  of  holes  are  fre- 
scattered  panels,  but  the  operating  con-  quently  skimped  in  depth.  As  a  result 
venience  is  greater,  by  far,  and  the  time  the  anchors  have  to  be  cut  short  and 
required  to  wire  they  eventually  loosen  after  several 
^  the  systems  to  their  months  of  building  vibration.  Further- 

^  controls  and  to  ef-  more,  heavier  individual  blows  are  often 

feet  a  disseminated  struck  with  the  hand  hammer,  spoiling 
control  equivalent  the  “clearance”  edges  of  the  star  drill. 
.  rT~T-^  to  that  afforded  by  With  an  electric  hammer  men  take  more 

the  panel  is  prob-  interest  in  their  work,  and  are  less  likely 
^  y  ably  50  per  cent  to  become  dissatisfied  after  continuous 
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at  a  saving  of  10,000  minutes.  Conduit 
installations  required  2,500  holes  ^  in. 

X  1  in.  at  a  saving  of  ten  minutes  each, 
amounting  to  25,000  minutes.  Miscel¬ 
laneous  installations  required  180  holes 
J  in.  X  2  in.,  saving  4,500  minutes. 

The  total  labor  saved  was  therefore  2Cop^ 
708  hours’  time,  which  at  50  cents  per 
hour  had  a  value  of  $354.  From  the 
foregoing  figures  it  can  be  readily  seen 
th.'it  it  pays  to  use  labor-saving  devices 
in  maintenance  and  construction  work. 


Temporary  fViring 
Solves 

Industrial  Problem 

By  John  S.  Isd.m.k 
Meriden,  Conn. 

TO  TAKE  advantage  of  a  sudden 
change  in  market  conditions  the 
electrical  engineer  of  an  industrial  or¬ 
ganization  whose  new  factory  was  to  be 
completed  by  a  stated  date  was  asked  to 
cut  his  wiring  installation  schedule  from 
one  of  about  three  months  to  one  of 
three  weeks.  The  buildings  were  of 
brick  and  steel  construction,  with  floors 
ready  to  receive  machinery  when  the 
change  of  schedule  was  ordered.  As 
the  number  of  men  required  to  do  a  good 
job  in  conduit  in  three  weeks  was  out 
of  proportion  to  the  advantage  gained, 
if  that  number  could  be  obtained,  even 
in  the  metropolitan  area,  and  as  they 
could  not  work  without  l)eing  in  eacli 
other’s  way.  the  only  solution  seemed 
“temporary  construction.”  The  manage 
nient  decided  that  the  time  gained  would 
offset  the  cost  of  nearly  double  work. 

Being  .summer,  the  lighting  problem 
-did  not  press.  Effort  was  concentrated 
on  the  power  .supply  and  a  temporary 
sy.stem  was  laid  out  and  approved  by  the 
city  inspectors  on  the  company’s  assur¬ 
ance  that  safety  of  life  and  fire  hazards 
would  be  provide<l  for.  As  the  voltage 
was  440,  this  was  fairly  easy,  and  a 
temporary  outside  substation  was  set  up. 
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Method  of  supporting  sxoitchhoard 
during  floor  construction 
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with  a  main  .switchboard  in  a  building 
alongside  the  permanent  substation,  and 
distribution  secured  from  that  point,  as 
shown  in  an  accompanying  illustration. 

Cables  were  run  on  cleats  and  poles 
throughout  yards  and  buildings  to  sub¬ 
distribution  boards  of  the  same  type  as 
the  main  board,  these  boards  being  built 
of  2-in.x4-in.  lumber,  well  braced,  with 
tongue  and  grooved  boards  for  switch 
mountings.  From  these  points  wiring 
was  run  on  cleats  to  the  machines,  but 
compensators  and  disconnecting  switches 
were  permanently  mounted,  as  also  was 
the  wiring  from  starters  to  motors. 

When  the  machines  went  into  pro¬ 
duction  the  permanent  system  was  in¬ 
stalled.  The  conduit  was  erected  and 
permanent  distribution  cabinets  set  up. 
Cables  were  connected,  and  the  con¬ 
struction  force  was  reduced,  the  re- 
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Section  A-A 

CLEAN  design  and  ample  working 
room  characterize  this  installation 
of  two  6,600-volt,  1,200-amp.  oilbreakers 
by  the  Fraser,  Brace  Engineering  Com¬ 
pany,  Ltd.,  of  Montreal,  Que.,  for  a 
small  industrial  power  plant  in  Canada. 

The  layout  is  apparent  from  the  draw¬ 
ings.  The  use  of  pipe  for  the  bus  sus¬ 
pension  structure  and  for  .supporting 
the  breaker  leads,  instrument  trans¬ 
formers  and  disconnecting  .switches  re¬ 
sults  in  considerable  savings  of  materiaL 
and  installation  labor. 


maining  men  putting  on  the  finishing 
touches  and  connecting  the  motors  to 
the  permanent  system.  Meanwhile,  con¬ 
struction  had  been  proceerling  on  the 
permanent  substation,  and  as  the  cir¬ 
cuits  were  transferred  (usually  in  shut¬ 
down  periods)  the  temporary  .system 
was  dismantled. 

At  one  point  the  temporary  main 
switchboard  interferred  with  the  laying 
of  a  concrete  floor,  as  its  supports  rested 
on  the  ground.  This  was  overcome  as 
shown.  The  supports  and  stays  were 
bolted  to  irons  1  in.  x  4  in.  driven  into 
the  earth.  The  wood  was  then  cut  away 
above  the  floor  level  and  a  cut  made 
with  a  hacksaw  across  the  flat  of  the 
iron,  about  «  in.  deep  at  the  second  layer 
of  concrete.  The  floor  was  then  laid, 
the  first  layer  as  usual,  the  .second  hav¬ 
ing  holes  left  around  the  irons.  After 
the  board  was  taken  down  the  irons 
were  broken  off  with  a  sledge  and  the 
holes  filled. 

On  a  job  like  this  necessity  was  in¬ 
deed  the  mother  of  invention,  and  al¬ 
though  many  obstacles  had  to  be  over¬ 
come,  the  whole  installation  proceeded 
without  hitch  or  accident  and  the  com 
pany  was  enabled  to  ship  its  pr(Klucts 
and  sell  on  a  favorable  market. 
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Reducing  Cost  of  Conduit  Runs 


Grouted  cover  protects  flexible 
conduit  from  seepage  during 
pouring  of  floor 
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Saves 
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Wiring  and  control  for  200-hp. 
electrically  operated  centrifugoi 
U’ater  pump 


Municipal  water  departments 
are  finding^  that  electrification 
of  their  pumping  plants  not  only  re¬ 
duces  the  cost  of  operation  as  com¬ 
pared  with  steam-driven  plants,  but  also  that  electrically 
driven  pumps  and  control  apparatus  can  be  installed  very 
economically  in  existing  pumping  stations  without  entailing 
much  additional  expense  for  new  buildings.  The  accom¬ 
panying  illustration  shows  the  wiring  and  control  for  a 
200-hp.,  2,200-volt  motor  driving  a  5,000,000-gal.  centrif¬ 
ugal  pump  recently  installed  in  the  city  water  station  at 
Sandusky,  Ohio. 

Two  independent  three-phase,  2,300- volt  circuits  were 
brought  into  the  building  through  cutouts  as  shown  at  the 
top  of  the  view.  Each  circuit  is  brought  in  conduit  to  an 
oil  switch  equipped  with  an  overload  release.  Both  oil 
switches  are  connected  on  lines  running  to  the  auto  starter 
shown  at  the  lower  left.  The  oil  switches  are  interlocked 
so  that  only  one  can  be  closed  at  the  same  time.  Two  extra 
outlets  have  been  provided  on  the  conduit  run  for  future 
additions. 

Pump  and  motor  occupy  a  small  space  in  the  basement 
under  the  opening  in  the  floor.  The  complete  installation 
of  wiring,  pump  and  motor  occupies  only  the  space  shown 
in  the  illustration,  which  was  virtually  waste  space  in  the 
steam-operated  station.  The  only  cost  for  building  altera¬ 
tion  was  the  laying  of  a  concrete  foundation  for  the  motor 
and  pump. 


Flexible  conduit 
used  in  congested 


TO  AyOID  the  expense  of  hand-formed  conduit  bends  the 
electrical  construction  bureau  of  the  Brooklyn  Edison  Com¬ 
pany  has  used  flexible  metallic  conduit.  With  this  material 
shapes  may  be  formed  to  suit  conditions  exactly,  with  either  long 
or  short  radii.  The  flexible  duct  may,  according  to  C.  R.  Beards¬ 
ley,  electrical  construction  engineer  for  that  utility,  be  literally 
kicked  into  position  with  negligible  labor  as  compared  to  the 
expensive  meth^  of  bending  pipe  to  a  template,  with  trial  fits, 
necessary  handling,  use  of  heavy  pipe  benders,  cutting  tools,  etc. 

To  join  flexible  duct  to  rigid  pipe  straight  standard  connectors 
are  utilized.  To  anchor  conduit  in  place  a  light  bed  of  cement 
grout  is  used  and  a  thin,  fairly  dry  covering  smeared  over  the 
duct.  This  seals  any  gaps  at  the  bends  and  prevents  seepage 
into  the  conduit  when  the  heavy  floor  fill  is  later  poured  with  a 
consequent  pressure  head  and  with  a  wetter  mix.  Mr.  Beardsley 
points  out  that  the  design  should  be  carefully  preparetl  so  as  to 

use  the  economical  straight  runs 
whenever  possible,  but  where  this  is 
not  feasible  the  above  methocl  may 
l)e  found  useful  and  an  effective  lalxjr 


.saver. 
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Low-Cost  IVirtng  Layout  Affording 
Flexibility 

By  Clarence  W.  Kinney 
Consulting  Engineer,  Worcester,  Mass. 


Terminal  box  and  safety  switches  on 
wooden  switchboard 


IN  A  Massachusetts  industrial  plant 
utilizing  about  40  motors,  ranging 
in  rating  from  ^  lip.  to  10  hp.,  it  was 
necessary  to  keep  down  the  cost  of  the 
wiring  installation  and  do  away  with 
obstructive  locations  of  circuits  and 
control  apparatus.  All  control  equip¬ 
ment  had  to  be  kept  off  the  posts  and 
walls  without  sacrificing  accessibility 
and  convenience  for  machine  operators. 
A  large  percentage  of  the  motors  was 
installed  for  individual  driving.  The 
situation  was  met  by  the  installation  of 
a  wood-frame  switchboard  with  as- 
phaltum  treated  members,  the  use  of 
flexible  armored  conduit,  safety-type 
switches  and  remote-control  circuit 
breakers  with  pendent  start  and  stop 
pushtons. 

The  incoming  service  (three-phase, 
550  volts)  was  carried  through  a  serv¬ 
ice  switch,  junction  box  and  meter  to 
the  switchboard  in  conduit,  the  con¬ 
ductors  terminating  in  a  box  mounted  on 
the  rear  of  the  board  with  buses  inside 
separated  by  insulating  barriers.  Each 
bus  was  provided  with  several  wire  lugs 
for  tap  circuits.  From  the  terminal  box 
buses  the  tap  circuits  for  the  various 
motors  were  run  in  flexible  conduit  to 


safety  switches  mounted  on  the  front 
of  the  board,  the  taps  from  the  buses 
being  of  sufficient  size  to  permit  use 
without  fuses  ahead  of  the  sub-circuit 
switches.  This  method  of  mounting  the 
safety  switches,  back-connected,  made  it 
possible  to  place  the  switches  close  to¬ 
gether,  facilitating  disconnection  from 
the  busbars  or  the  installation  of  addi¬ 
tional  switches  without  interrupting  the 
service.  Fuses  and  a  remote-control 
switch  for  each  of  the  motor  circuits 
were  installed  on  the  ceiling  beams.  The 
control  buttons  were  suspended  at  con¬ 
venient  points  for  operation  and,  by 
using  care  as  to  the  type  of  connector 
employed  and  in  applying  connectors 
and  clamps,  flexible  armored  conduit 
could  be  used  without  trouble  for  pendent 
support  of  buttons.  Both  sides  of  the 
switchboard  can  be  worked  upon  with 
ease,  and  there  was  a  saving  of  about 
$150  in  labor  and  material  through  elim¬ 
ination  of  a  slate  board  and  of  about 
two  days’  work  by  an  electrician  and 
helper  in  the  wiring  construction. 

In  planning  the  sub-circuit  wiring  the 
location  of  all  motors  on  the  several 
floors  of  the  factory  was  plotted  on  one 
plan,  from  which  it  was  an  easy  matter 
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to  arrange  the  sub-mains  and  risers. 
These  were  extended,  without  change 
in  size,  to  the  most  distant  cutout.  A 
junction  box  for  future  use  was  in¬ 
stalled  in  the  conduit  runs  of  the  sub- 
mains  every  three  lengths  of  conduit. 
These  boxes  have  been  useful  as  changes 
have  been  made  from  the  original  plan 
and  permit  access  to  the  circuits  with¬ 
out  making  long  runs  or  cutting  into 
the  conduit. 


Labor  and  Material 
Saved  in 

Arc-TFelded  Building 

Savings  of  15  per  cent  in  material 
and  indication  of  similar  reduction 
in  labor  costs  are  being  effected  by  the 
Austin  Company,  architects  and  build¬ 
ers,  through  the  use  of  electric  arc  weld¬ 
ing  in  the  fabrication  and  erection  of 
the  structural  steel  frame  of  a  four-story 
commercial  building  now  under  con¬ 
struction  in  Cleveland,  Ohio.  In  addi¬ 
tion  to  these  economies  much  favorable 
comment  has  been  made  by  people  living 
in  the  vicinity  of  the  building  operations 
on  the  quietness  of  the  construction 
work  due  to  the  arc-welding  process 
instead  of  the  use  of  pneumatic  riveting 
hammers  usually  heard  on  steel  erection 
jobs. 

By  the  use  of  the  electric  arc-welding 
process  for  making  all  connections  on 
frame  members  all  punching  and  rivet¬ 
ing  were  eliminated  in  the  shop  fabrica¬ 
tion  of  the  structural  members ;  field 
bolts  and  rivets  were  also  eliminated 
from  all  connections  made  in  the  field. 
In  planning  the  construction  of  this 
building  the  Austin  Company  employed 
all  the  known  economic  advantages  of 
arc-welded  steel  construction  in  design¬ 
ing  the  steel  structure. 

The  view  of  the  partially  completed 
framework  shows  how  continuous  beani- 
are  used  instead  of  the  usual  multi-story 
columns.  This  design  is  most  efficient 
and  economical  with  arc-welded  con¬ 
struction  for  this  type  of  building  as  a 
substantial  saving  of  material  can  be 
effected.  Because  of  the  length  of  the 
building  continuous  beams  could  not  be 
obtained  from  the  mill  in  one  piece. 
Two  pieces,  making  up  one  continuous 
beam,  were  butt  welded  in  the  center  of 
the  fourth  bay  from  the  left.  The  only 
splice  members  employed  are  short 
pieces  of  plate  welded  on  the  inside  of 
the  flanges  of  two  sections  of  the  beam. 
'Phe  ends  of  the  two  sections  of  the  beam 
were  butted  and  then  welded.  This  type 
of  connection  makes  the  two  sections 
one  solid  steel  beam. 

Another  interesting  feature  is  the  de¬ 
sign  of  the  continuous  beam  construc¬ 
tion  at  column  connections  where  stif¬ 
feners  are  placed  to  carry  the  lines  of 
the  column  through  the  beam.  The  con¬ 
necting  angles  and  stiffeners  were 
welded  in  place  on  the  beam  section  at 
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Partially  completed  arc-zveldcd  sted  structure 


the  fabricating  mill.  I'lie  column  is  fillet  field  was  done  by  the  Lincoln  Electric  The  total  savings  effected  by  arc 
welded  to  its  base  plate  only  along  the  Company.  A  battery  of  six  ‘‘Stable-  welding  instead  of  riveting  the  steel 
outside  sides  of  the  column  flanges,  no  Arc”  welders  were  used  to  supply  weld-  structure  of  this  building  cannot  be  com¬ 
angles  being  required  to  make  the  con-  ing  current  to  the  six  operators  em-  puted  until  the  building  is  completed, 
nection.  as  is  required  in  riveted  con-  ployed  in  fabricating  the  steel.  Five  It  is  estimated  that  a  saving  of  15  per 
struction.  machines  made  up  the  battery  required  cent  in  material  will  be  effected  and 

All  welding  of  the  structural  steel  for  the  five  welding  operators  employed  labor  costs  at  this  date  indicate  substan- 
both  in  the  fabricating  shop  and  in  the  in  making  the  field  connections.  tial  reductions. 


Uniformly  Spaced  Outlets  Avoid  Floor  Reconstruction 


special  flooring  after  j)ouring  or  laying  to  en-  locate  and  clear  an  outlet  after  the  job 
ct  sys-  able  duct  locations  to  be  quickly  found  has  been  completed,  plus  a  maximum  of 
anking  and  the  reciuisite  outlets  spotted  by  about  45  minutes  more  for  installing  a 
t  C'om-  measurement.  riser  to  a  desk  and  pulling  in  wire,  com¬ 

ade  to  It  re(|uires  about  fifteen  minutes  to  pared  with  from  one-half  a  day  to  a  day 

to  cut  up  the  floor  and  in- 
stall  a  new  conduit  and  box. 

net  greatly  in  e.xcess  of  that 

.  providing  ordinary  con- 

illation  of  the  annoyance  and 

flooring  for  future  changes 
offered  economies  sufficient 
to  determine  the  use  of  this 
methcHl  in  this  installation. 
In  the  light  of  experience 
•  gained  on  this  job  it  has 

^  been  determined  that  sub- 
sequent  installations  will 

. have  a  30-in.  spacing  be- 

tween  outlets.  The  Hixon 
P^lectric  Company,  Boston. 

wiring  contractor 
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annual  rebuilding.  The  copper  strand 
was  subject  to  little  deterioration  from 
the  acid  fumes  and  sulphur,  but  had  nu 
mechanical  stability — expanding  with 
heat  but  failing  to  contract  under  stress. 
We  then  adopted  copper-clad  steel 
strand,  which  solved  our  difficulties. 
This  has  been  up  for  three  years  with¬ 
out  replacement.  Also,  the  corrosion  at 
the  insulator  attachment  points  has  been 
reduced.  Wherever  possible  we  have 
substituted  permanent  wooden  trusses 
for  trolley  hanger  supports,  using  bridge 
hangers  in  place  of  wire.  This  con¬ 
struction  lasts  for  ten  years  or  more, 
with  practically  no  maintenance  and  no 
trouble  from  insulation  breaking  down, 
an  important  safety  feature. 

Our  construction  is  largely  in  conduit 
and  subject  to  frequent  alterations.  We 
have  found  a  great  saving  of  time  and 
labor  in  the  use  of  the  new  threadless 
pipe  fittings.  In  making  alterations  these 
are  invaluable  as  it  is  possible  by  their 
use  to  cut  into  a  conduit  system  without 
any  other  changes.  The  time  saved  ha^ 
often  a  double  value  by  reducing  the 
out-of-service  time  of  some  motor  or 
light  system. 

Another  feature  is  the  use  of  vari¬ 
colored  wire  for  multi-wired  signal  atid 
button  systems  and  in  any  case  where 
it  is  desirable  quickly  and  surely  to  dis¬ 
tinguish  any  particular  wire.  This  fea¬ 
ture  has  long  been  standard  telephone 
practice,  but  has  not  been  generally 
adopted  in  the  industrial  field,  as  wit¬ 
nessed  by  our  difficulty  in  obtaining 
colored  wires  or  wires  with  a  colored 
tracer  good  for  250-volt  circuits. 

Finally,  we  keep  our  construction 
material  stocks  down  by  standardizing 
on  ^-in.  and  IJ-in.  conduit  and  fittings 
and  No.  12  and  No.  6  R.C.  wire  for 
our  smaller  220-volt  motors  and  out 
large  2.200-volt  motors.  We  carry  these 
sizes  in  2..'»00-volt  insulation. 


Cabinet  Type  Control  Board  Saves  Space 


WHERE  space  is  at  a  premium,  as 
in  steam  plants  and  many  indus¬ 
trial  plants,  the  cabinet  type  of  control 
l)oard  shown  in  the  accompanying  illus- 
traction  has  a  wide  field  of  application. 
It  shows  an  installation  of  a  Westing- 
house  control  board  in  the  basement  of 
station  C  steam  plant  of  the  Pacific  Gas 
&  Electric  Company  in  Oakland. 

The  instrument  l)oard  is  of  thin  metal 
and  is  hinged  so  that  it  may  l)e  swung 
open  like  the  door  of  a  cabinet  for 
making  inspections  or  repair  of  wiring 
and  apparatu.s  back  of  the  lx>ard.  The 
shallow  metal  cabinet  is  mounted  on  a 
concrete  column  and  occupies  a  mini¬ 
mum  of  space.  A  rigidly  mounted  board 
set  out  from  the  column  a  sufficient  dis¬ 
tance  to  provide  access  to  the  back  of 
the  board  could  not  have  been  consid¬ 
ered  in  this  case  owing  to  lack  of  space. 


Hinged  control  switch¬ 
board  with  flexible  con 
nections  requires  mini 
mum  space 


^‘Construction  in  Acid  and  Copper  Plants 

By  a.  a.  Weiss 

Chicj  PJect!  ■ician  Tennessee  Copper  Company,  Copperhill,  Tenn. 

/^PERATING  a  large  copper  smelter  build  oui 
and  the  large.st  sulphuric  acid  plant  which  wa 
in  the  world  made  the  conditions  gov-  ditions. 
erning  our  electric  installation  exceed-  galvanizei 
ingly  severe  and  made  our  construction  cot)i)er 
methods  peculiar  to  our  needs.  Many 
excellent  devices  and  methods  are  not 
available  for  our  use,  on  account  of  ^ 

these  conditions,  which  among  more  ^ 

ordinary  difficulties  mean  sulphur  fumes  ^ 

that  deposit  on  everything  and  in  inoist  ^ 

or  wet  weather  ff)rm  a  very  corrosive  ST 

and  conductive  surface.  To  this  must  - 

be  added  direct  sulphuric  acid  condensa-  ^ 

tion.  So  our  construction  inetluxls  are  ^ 

largely  adapted  to  meet  these  condition^ 
and  have  been  evolved  by  years  of  ex¬ 
perience  with  them. 

It  was  at  one  time  our  practice  to 
rewire  our  acid  plants  annually:  that 
means  everything — new  sockets,  wire, 
switches,  cutouts,  etc.  A  suggestion 
was  made  to  use  Okonite  wire  in  a 
wo(Klen  trough.  This  was  tried  out  on 
a  small  section  and  proved  so  satisfac¬ 
tory  that  we  have  for  seven  years  Brackef^- 
adopted  it  as  standartl  for  our  acid  plant  A 

wiring.  During  this  perio<l  it  has  never 


Wiring  and  out¬ 
let  arrangement 
to  70  it  h  St  an  d 
suit'll  nr  ftimec 


'Porcelain  lubes 

Wealher-proof 

socke! 


•Insulalor 

damps 


Type  of  trolley 
installation  using 
cop  per  clad  steel 
strand  cable 


Boll  flaHened 
on  lower  enoUpd:: 


'Trolley  damps 
T-Iron  Iroll^ 
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News  of  the  Industry 


New  England  Men  Hear 
of  Year’s  Advance 


Purposeful  Meetings  at  Poland  Springs 
Convention — Defense  of  the  Indus¬ 
try’s  Right  to  Tell  Its  Story  and 
Champion  Its  Policies 


STANCH  defense  of  the  rifjht  of  the 
electrical  industry  to  tell  its  story  of 


(ias  &  Electric  Company,  then  gave  an 
.able  talk  on  ‘‘Team  Work  for  Progress,” 
The  public  relations  session  Tuesday 
evening  was  marked  by  an  admirable 
address  by  S.  T.  MacQuarrie,  director 
New  England  Information  Bureau,  on 


the  national  utility  situation  and  a  talk 
on  ‘‘Industrial  Expansion  and  the  Util¬ 
ity,”  by  John  B.  Reynolds  of  Chicago. 
On  Wednesday  and  Thursday  interest¬ 
ing  accounting,  women’s  and  engineer¬ 
ing  sessions  were  held. 


O  electrical  industry  to  tell  its  story  of 
achievement  and  to  champion  its  policies 
before  the  bar  of  public  opinion, 
coupled  with  inspiring  .addresses  and 
reports  featuring  healthy  progress  in 
every  important  field  of  electric  utility 
development  in  the  Northeast  during 
the  past  year,  characterized  the  twen¬ 
tieth  annual  convention  of  the  New 
England  Division  of  the  National  Elec¬ 
tric  Light  Association,  held  this  week 
at  South  Poland,  Me.,  with  a  large 
attendance. 

On  Monday  evening  the  opening  ses¬ 
sion  was  preceded  by  a  pageant  of  light 
staged  by  the  women’s  committee. 
President  Fred  D.  Gordon’s  .address 
sounded  a  note  of  optimism  in  the  face 
of  political  att.acks  upon  the  industry, 
which  he  likened  to  the  attempts  of  rats 
to  gnaw  away  the  work  of  l>eavers.  The 
success  of  the  jiower  industry  has  drawn 
these  attacks  upon  it.  Mr.  Gordon  .said, 
hut  no  reason  for  dismay  exists  so  long 
as  the  industry  continues  to  realize  its 
responsibilities  to  the  public,  to  its  em¬ 
ployees  and  to  the  investor. 

P.  S.  Arkwright,  president  of  the 
n.ational  body,  in  a  finely  tempered  ad¬ 
dress  set  forth  many  popular  miscon¬ 
ceptions  of  the  light  and  powder  business, 
contrasting  the  restrictions  and  regula¬ 
tions  under  which  it  labors  with  the  un¬ 
truths  and  misstatements  of  many 
l)olitical  .self-seekers.  The  downward 
trend  in  rates  for  nearly  a  half  century, 
the  insignificance  of  electric  service 
jirices  as  an  item  in  the  family  budget 
and  the  popular  fallacies  concerning 
water  power  were  emphasized.  Paul  S. 
Clapp,  managing  director  of  the 
N.E.L.A.,  .and  Past-president  H.  T. 
Sands  also  spoke  briefly,  after  which 
c.xcellent  progress  in  rural  electrification 
was  descril)ed  by  F.  A.  Belden  of 
Boston. 

Sales  activities  featured  a  short  but 
live  session  Tuesday  morning,  A.  S. 
.Moore  presiding.  Miss  Alice  M.  Baker 
of  the  Hartford  Electric  Light  Company 
'poke  on  salesmanship  from  a  woman’s 
iewpoint,  emphasizing  the  importance 
of  imagination  in  .sales  psychology. 
\'.  T,  Wilco.x  of  Stone  &  Webster  out¬ 
lined  recent  progress  in  electric  refrig- 
i  ration  equipment  and  sales  methods. 
< Ernest  Greenwood,  commercial 
director  N.E.L.A.,  spoke  with  enthusi- 
.'otn  of  the  new  epoch  in  commercial 
t'lought  and  action  now  apparent.  Miss 
.'■ara  Harris,  assistant  secretary  Utica 


Lighting  Congress  an  Unqualified  Success 


International  Illumination  Commission  Meeting  at  Saranac,  N.  Y., 
Affords  a  Theater  for  the  Rapid  Exchange  of 
Information,  Ideas  and  Practices 


Following  the  tour  of  the  prin- 
cinal  cities  of  the  eastern  nart  of  the 


-i-  cipal  cities  of  the  eastern  part  of  the 
United  States  already  reported  in  these 
columns  and  the  Toronto  meeting  of  the 
Illuminating  Engineering  Society,  the 
seventh  meeting  of  the  International 
Commission  on  Illumination  was  held 
at  Saranac  Inn,  Upper  Saranac,  N.  Y., 
this  week,  as  the  final  part  of  the  first 
International  Illumination  Congress.  All 
phases  of  the  science  and  art  of  lighting 
were  covered,  including  .street  lighting. 


fold,  namely,  the  furtherance  of  l)etter 
international  understanding  and  agree¬ 
ment  and  the  study  of  methods  prevail¬ 
ing  in  the  science  and  art  of  illumina¬ 
tion  with  a  view  to  further  improve¬ 
ments. 

The  opening  session  was  devoted  to 
street  lighting  in  its  many  phases. 
E.  Payot  of  Switzerland,  presided.  The 
German  secretariat  committee,  headed 
by  W.  Wissmann,  reported  upon  pre¬ 
vailing  practices  in  the  several  coun¬ 


(Photitgraphfd  enperiallp  for  the  ELBCTKIC.4L  W(j«i.i>i 


Some  prominent  delegates  to  the  International  Illumination  Congress 

Left  to  rignt — Motono  (Japan),  Watson  (Great  Britain),  Chappuis 
(Fiance),  Meyer  (Germany),  Secretary  Walsh  (Great  Britain),  President 
Paterson  (Great  Britain),  Lieb  (United  States),  Halbertsma  (Holland), 
Sharp  (United  States),  Schlogl  (.Austria),  Filliol  (Switzerland),  Belkind 
(Russia),  Henke  (Sweden). 


automobile  headlights,  distribution  of 
luminous  flux,  natural  daylight,  school 
and  factory  problems,  aviation  work, 
dififusing  materials,  residence  lighting, 
photometry  and  standards,  motion  pic¬ 
ture  requirements,  show-window  prac¬ 
tices  and  miscellaneous  related  topics. 
Proceedings  were  conducted  in  hmglish, 
German  and  French,  the  necessary 
translations  being  made  of  reports  and 
discussions.  More  than  one  hundred 
foreign  and  American  representatives 
were  present  and  ten  nations  were  rep¬ 
resented. 

In  welcoming  the  delegates,  John  W. 
Lieh,  vice-president  New  York  Edison 
Company,  described  it  as  a  contribution 
to  the  happiness,  welfare  and  protection 
of  mankind.  Dr.  C.  C.  Paterson  of 
Great  Britain,  president  of  the  Interna¬ 
tional  Commission,  in  his  report  of  the 
work  accomplished  since  the  last  plenary 
session  in  (^neva  in  1924,  pointed  out 
that  the  purpose  of  the  meetings  is  two- 


tries  and  brought  forward  ten  points  by 
which  all  street-lighting  developments 
should  be  governed.  Dr.  Paterson  re¬ 
ported  upon  the  British  standard  specifi¬ 
cations.  The  physiological  fundamen¬ 
tals  involved  were  pointed  out  by  Dr. 
L.  Schneider  (Germany)  as  involving 
contrast  sensitivity,  form  sensitivity, 
perception  time,  speed  of  contrast  per¬ 
ception  and  speed  of  form  recognition. 
A  contribution  by  A.  K.  Taylor  (Great 
Britain)  covered  the  reflection  charac¬ 
teristics  of  road  surfaces  as  determined 
in  laboratory  observations  upon  sections 
of  old  pavement.  A  special  procedure 
and  rotating  chart  for  the  calculation  of 
lighting  requirements  on  roads  was  ex¬ 
plained  by  A.  Gouffe  (France). 

Preston  S.  Millar  (United  States) 
j)resented  a  statement  by  the  committee 
on  street  lighting  of  the  Illuminating 
Engineering  Society  regarding  street 
lighting  principles,  based  upon  the  de¬ 
siderata  of  promoting  safety  and  con- 


venience  in  the  streets  through  adequate 
visibility  and  enhancing  community 
values.  Mr.  Millar  also  presented  a 
report  covering  the  fundamental  illu¬ 
minating  engineering  aspects  of  the 
problem.  The  status  of  traffic  control 
in  America  by  illuminated  color  signals 
was  covered  by  C.  A.  B.  Halvorson 
(United  States)  in  his  report.  A 
resume  of  the  general  condition  of  street 
lighting  in  Japan  was  given  in  a  con¬ 
tribution  by  M.  Oga. 

Discussion  at  the  morning  session 
ranged  around  the  advisability  of  using 
either  minimum  or  average  horizontal 
illumination  for  measurements  of  in¬ 
tensity  and  whether  a  few  inches  or 
several  feet  of  elevation  should  be  used 
for  the  test  plane.  Chairman  Payot, 

I.  Schldgl  (Austria),  W.  Triib  (Swit¬ 
zerland),  Thomas  Rolph  (United 
States),  A.  F.  Dickerson  (United 
States),  J.  F.  Colquhoun,  C.  C.  Paterson 
and  J.  M.  Waldram  (Great  Britain) 
and  Preston  S.  Millar  took  part. 

The  afternoon  sessions  were  devoted 
to  the  problems  of  glare,  automobile 
headlights,  distribution  of  luminous  flux 
and  photometric  test  plates.  Partici¬ 
pants  were  W.  S.  Stiles  (Great  Brit¬ 
ain),  Preston  S.  Millar  and  .S.  McK. 
Gray  (United  .States)  and  E.  J.  .Stewart 
(Great  Britain). 

A  report  on  the  study  of  the  distribu¬ 
tion  of  flux  from  lighting  devices,  by 

J.  Wetzel  (France),  as  well  as  one  on 
the  definition  of  lighting  appliances  by 
the  method  of  flux  distribution  by  H. 
Desarces  and  D.  Demeure  (France), 
led  to  a  discussion  to  which  G.  Wilson 
(Great  Britain),  A.  L.  Powell  (United 
.States)  and  L.  Schneider  (Germany) 
contributed,  developing  the  necessity  for 
an  international  nomenclature  so  that 
specifications  may  he  readily  compared 
and  understood. 

Enuc.\TioN  i:?  Lighting 

’  While  interesting  sociological  prob¬ 
lems  were  introduced  and  discussed  in 
contributions  prepared  by  P.  J.  Waldram 
and  J.  G.  West  (England),  who  con¬ 
sidered  “Daylight  and  the  Public 
Health”  and  “Planning  for  Daylight.” 
and  while  the  technical  analysis  of  the 
distribution  of  energy  in  daylight  offered 
by  H.  H.  Kimball  (United  States)  was 
valuable,  as  was  the  paper  by  J.  A. 
MacIntyre  and  H.  Buckley  (England) 
regarding  the  protection  of  pictures  and 
museum  pieces  from  fading,  the  feature 
of  the  Tuesday  morning  session  of  most 
immediate  practical  interest  was  the 
report  on  the  status  of  lighting  educa¬ 
tion.  The  national  committee  of  the 
United  States  presented  questions  on 
this  subject  which  concerned  general 
educational  activities,  intensive  training 
in  lighting  (involving  instruction  in 
engineering  and  lighting  practice  sub¬ 
jects  beyond  fundamental  physics  in 
colleges,  engineering  schools,  elementary 
schools  and  within  the  industry  itself), 
lighting  demonstrations,  and  lectures, 
articles  and  publications. 

L.  Schneider  (Germany)  reported 
lighting  education  by  manufacturers, 
central-station  companies  and  schools  in 
that  country  to  be  a  close  parallel  of  that 


in  America.  Dr.  Bausenwein  (Austria) 
pointed  to  24,000  stores  in  which  im¬ 
provements  were  produced  last  year. 
In  Brussels,  Belgium,  according  to  C.  A. 
Atherton  (United  States),  every  school 
child  above  a  certain  age  must  go  to  the 
lighting  institute  conducted  by  one  of  the 
lamp  manufacturers  for  a  course  in  fun¬ 
damentals  of  lighting,  returning  each 
year  for  progressively  advanced  work. 
G.  Wilson  (England)  pointed  out  the 
failure  to  include  physiological  factors 
in  the  studies,  except  in  Germany. 
W.  E.  Bush  (England)  cited  as  an  un¬ 
usual  development  the  British  Electrical 
Association  for  Women,  organized  by 
the  women  themselves  to  increase  the 
comforts  of  the  home  through  the  use 
of  electricity.  C.  W.  Sully  (England) 
declared  that  his  country  needed  to  have 
the  lighting  industry  work  with  the 
architects.  Julius  Daniels  (United 
States)  told  of  an  American  utility 
which  employs  an  architect  and  a  spe¬ 
cial  engineer  to  cover  the  field  of  illu¬ 
mination  planning. 

At  this  session  several  speakers,  in¬ 
cluding  A.  L.  Powell  (United  States), 
confessed  to  having  felt  preliminary 
fears  as  to  value  of  holding  the  inter- 


TH.\T  Robert  E.  Healy,  chief  coun¬ 
sel  of  the  Federal  Trade  Commis¬ 
sion,  who  is  conducting  the  examination 
of  witnesses  in  the  public  utility  in¬ 
vestigation,  is  anxious  to  have  the 
record  give  a  true  picture  of  the  va¬ 
rious  activities  brought  under  scrutiny 
was  made  evident  at  the  hearing  on 
.Sept.  25,  when  he  suggested  to  Com¬ 
missioner  McCulloch,  who  is  presid¬ 
ing,  that  an  opportunity  be  accorded 
the  attorney  for  the  utilities  to  am¬ 
plify  extracts  taken  from  speeches  of 
public  utility  executives  with  such 
other  extracts  from  the  talks  as  they 
think  necessary  to  present  their  at¬ 
titude  fairly.  Some  of  the  witnesses 
scheduled  to  appear  this  week  for  the 
inquiry  into  the  activities  of  the  South¬ 
ern  Appalachian  Power  Conference 
were  delayed,  and  that  hearing  was 
I'.ostponed  until  Oct.  3,  when  Dr.  Joseph 
Hyde  Pratt,  chairman  of  the  confer¬ 
ence;  Prof.  J.  A.  Switzer,  secretary  of 
the  conference,  and  Thorndyke  Sayville, 
the  former  treasurer  of  the  conference, 
will  he  heard. 

Bernard  F.  Weadock  as  counsel  for 
the  Joint  Committee  of  National  Utility 
Associations  renewed  the  pledge  of  his 
principals  to  co-operate  fully  through¬ 
out  the  investigation  and  asked  in  re¬ 
turn  the  privilege  of  a  hearing  to  cover 
the  activities  of  the  industry,  so  that 
the  public  might  have  a  full  story. 
The  request  was  granted.  The  time  of 
hearing  will  he  assigned  later. 


national  meeting  in  this  country,  but 
declared  the  congress  an  unqualified  suc¬ 
cess  in  affording  a  theater  for  the  rapid 
exchange  of  valuable  information,  ideas 
and  practices. 

On  Tuesday  afternoon  problems  in¬ 
volving  the  constitution  and  organiza¬ 
tion  of  the  International  Commission  on 
Illumination  were  discussed,  following 
the  reports  of  Philip  Good  (Great  Brit¬ 
ain)  on  international  organization  and 
C.  H.  Sharp  (United  States)  on  the 
objectives  and  constitution  of  the  com¬ 
mission. 

[The  Electrical  World’s  report  of 
Wednesday’s  and  Thursday’s  sessions  is 
unavoidably  held  over  on  account  of 
the  pressure  on  space.] 

Entertainment  features  of  the  program 
included  a  lecture  on  Sunday  evening 
on  the  philosophy  of  invention,  by 
John  W.  Lieb.  This  address  was  made 
a  part  of  the  official  proceedings.  Fol¬ 
lowing  Mr.  Lieb,  Prof.  Vladimir 
Karapetoff  gave  an  hour  of  interpreta¬ 
tive  music.  On  Monday  evening  the 
president’s  reception  and  dance  was  held. 
On  Tuesday  W.  D’A.  Ryan  lectured  on 
spectacular  exposition  lighting,  illustrat¬ 
ing  contemporary  advances. 


Mr.  Weadock  also  asked  that  a  school 
pamphlet  typical  of  others  now  filed  as 
e.xhibits  be  printed  as  part  of  the 
testimony.  Commissioner  McCulloch, 
however,  denied  this  recjuest. 

Marcy  B.  Darnall,  owner  and  pub¬ 
lisher  of  the  Florence  Herald  and  the 
Darnall  News  Service,  Florence,  Ala., 
then  was  called  to  the  stand.  The  ex¬ 
amination  showed  that  he  has  received 
about  $4,000  from  the  Alabama  Power 
Company  in  the  past  three  years  for 
distributing  gratis  copies  of  his  news 
releases.  He  has  sent  out  200  copies 
weekly  under  partial  direction  of  the 
company,  reaching  at  some  time  all 
weekly  papers  in  Alabama,  Mississippi, 
Georgia  and  Florida.  Lists  were 
changed  each  week.  The  power  com¬ 
pany’s  connection  was  not  mentioned  to 
recipients ;  the  releases  were  sent  as 
sample  copies,  sometimes  with  return 
cards  by  which  subscriptions  to  the 
service  were  secured. 

Mr.  Darnall  has  consistently  opposed 
federal  development  of  Muscle  Shoals 
by  strong  statements  in  his  news  sheets, 
fie  said  that  his  policy  always  has  been 
against  government  control.  He  scouted 
the  idea  that  the  payments  from  the 
power  company  had  biased  his  opinions. 

C.  M.  Kilian  of  Atlanta,  secretary  of 
the  Southeastern  Division  of  the^ 
N.E.L.A.,  testified  as  to  activities  of 
his  organization.  The  expenditures  of 
his  office,  financed  from  the  national 
headquarters  in  New  York,  have  been 


Public  Utilities’  Side  to  Be  Presented 

Federal  Trade  Commission  Will  Give  Their  Counsel  a  Hearing — 
Employment  of  News  Bureaus  and  College  Men 
by  the  Industry  Is  Investigated 

By  Paul  Wooton 

Washington  Correspondent  of  the  ELExrruiCAL  World 


6.50 


Electrical  World  —  Vol.92,  NoJ3 


rapidly  increasing  and  in  the  past  fiscal 
year  amounted  to  $20,000.  Mr.  Kilian 
said  he  served  in  a  purely  secretarial 
capacity,  making  no  contacts  and  doing 
no  publicity  work,  although  he  had  been 
previously  engaged  in  professional  ad¬ 
vertising.  He  was  called  to  the  stand 
chiefly  for  identification  of  financial 
statements  and  copies  of  speeches.  One 
of  the  documents  identified  was  a  re¬ 
port  of  remarks  made  before  a  public 
relations  session  of  the  1924  convention 
of  the  Southwestern  Division  in  Bir¬ 
mingham  by  P.  S.  Arkwright,  now 
president  of  the  N.E.L.A.  as  well  as 
the  Georgia  Power  Company.  Here 
are  extracts : 

■‘School  children,  constantly  seeing 
the  name  of  the  company  associated 
with  facts  about  the  state’s  greatness, 
are  beginning  to  associate  the  company 
itself  with  the  progress  of  the  state.” 

“It  is  essential  that  some  method 
be  adopted  by  which  a  correct  under¬ 
standing  of  the  economic  problems 
governing  this  most  vital  [power]  busi¬ 
ness  can  be  got  into  the  minds  of  stu¬ 
dents  so  that  they  will  not  come  out  of 
college  with  the  wrong  idea.  But  it  is 
a  very  delicate  subject.” 

It  was  stated  in  the  report  that  M.  H. 
Aylesworth,  then  managing  director 
of  the  N.E.L.A.  and  now  president  of 
the  National  Broadcasting  Company, 
with  reference  to  conventions  of  the 
association  said :  “Don’t  be  afraid  of 
the  expense.  The  public  pays  the  ex¬ 
pense.  Let  us  continue  with  these  big 
meetings.” 

The  next  witness  was  Dr.  J.  S. 
Thomas,  director  of  the  extension  divi¬ 
sion,  University  of  Alabama.  He  testi¬ 
fied  that  he  has  been  connected  with 
and  has  received  a  salary  from  the 
rniversity  continually  for  the  past 
sixteen  years  and  has  also  been  paid 
for  a  number  of  outside  activities.  Dur¬ 
ing  the  first  six  months  of  1927  he 
acted  as  director  of  the  Alabama  Utility 
Information  Bureau,  after  which  the 
bureau  was  discontinued  at  his  sugges¬ 
tion.  His  salary  of  $8,(XX),  paid  by  the 
Alabama  Power  Company,  kept  on,  he 
explained,  until  his  recent  appointment 
as  associate  director  of  a  newly  formed 
State  Board  of  Industrial  Development. 
This  board  was  underwritten  by 
Thomas  W.  Martin,  president  of  the 
Alabama  Power  Company,  and  by  four 
other  private  persons,  who  contributed 
$5,000  each. 

When  asked  if  he  were  an  engineer. 
T)r.  Thomas  replied  that  he  is  in  a 
sense.  Called  upon  to  explain,  he  said 
he  is  interested  in  problems  of  eco-* 
nomics  and  sociology  which  are  closely 
allied  with  engineering,  and  therefore 
he  feels  that  he  might  be  called  an 
engineer,  although  he  has  never  prac¬ 
ticed  or  received  a  degree  in  any  of  the 
usual  branches. 

Without  much  questioning,  the  wit¬ 
ness  explained  his  activities  by  saying 
that  for  sixteen  years  he  has  been 
vitally  interested  in  the  welfare  of 
Alabama,  recognizing  that  a  common¬ 
wealth  79  per  cent  rural  and  agricul¬ 
tural  must  look  toward  industrial 
development  as  the  only  means  of  expan¬ 


sion.  As  a  result  he  crusaded  up  and 
down  the  state,  “with  the  enthusiasm 
of  a  schoolboy,”  in  the  promotion  of 
this  idea,  speaking  before  Rotary,  Ki- 
wanis  and  Civitan  clubs  and  public 
gatherings.  Asked  if  it  was  known  at 
these  meetings  that  he  was  in  the  em¬ 
ploy  of  utility  companies.  Dr.  Thomas 
replied  in  the  negative.  Dr.  Thomas 
claimed  he  never  spoke  except  by  re¬ 
quest  and  that  arrangements  for  his 
talks  were  solicited  by  no  one.  He 
addressed  but  one  power  company 
gathering,  for  which  traveling  expenses 
were  defrayed  by  the  N.E.L.A. 

When  Judge  Healy  asked  why  a 
salary  was  necessary  after  Dr.  Thomas 
had  crusaded  for  state  industries  so 
enthusiastically  for  many  years  without 
pay,  the  latter  replied  that  with  the 
salary  his  activities  were  more  inten¬ 
sified  than  before. 

Albert  T.  Reed  of  New  York  tes¬ 
tified  on  Wednesday  that  he  was  paid 
$8,000  during  the  ten  months  ending 
with  May,  1928,  as  a  retainer  for  serv¬ 
ices  on  behalf  of  the  utilities.  Mr. 
Reed  is  a  cartoonist,  an  advertising 
counselor  and  a  specialist  in  advertis¬ 
ing  art.  He  furnishes  cartoon  service 
to  about  thirty  daily  papers  and  to  a 
syndicate  serving  about  two  thousand 
weeklies.  During  his  connection  with 
the  Joint  Committee  he  mapped  out 
an  advertising  campaign  for  which  he 
submitted  text  and  layouts.  None  of 
this  was  published. 

Judge  Healy  brought  out  that  checks 
were  first  drawn  directly  to  Mr.  Reed 
and  later  to  J.  S.  S.  Richardson,  public¬ 
ity  director  of  the  Joint  Committee. 
Mr.  Reed  explained  that  the  arrange¬ 
ment  was  made  because  Mr.  Richard¬ 
son’s  principals  did  not  wish  to  be 
connected  with  a  general  advertising 
campaign,  but  was  unable  to  tell  why, 
this  being  the  case,  his  services  were 
cotitinued  through  Mr.  Richardson.  He 
could  offer  as  evidence  no  correspond¬ 
ence  or  contracts  inasmuch  as  all 
agreements  had  been  oral.  No  car¬ 
toon  service  was  furnished  the  Joint 
Committee.  During  the  period  through 
which  Mr.  Reed  was  retained  only  six 
or  seven  out  of  about  four  hundred  of 
his  cartoons  touched  upon  any  form  of 
government  ownership.  He  denied  in- 
(lignantly  that  his  employment  by  rep¬ 
resentatives  of  the  utilities  had  any 
bearing  on  the  subject  matter  of  his 
cartoons. 

The  commission  announced  that  wit¬ 
nesses  will  be  heard  as  follows  on  Oct. 
10  and  11:  R.  M.  Hofer,  manager  E. 
Hofer  &  Sons’  News  Service,  Salem, 
Ore. :  Berkeley  Snow,  secretary  North¬ 
western  Electric  Light  and  Power  As¬ 
sociation,  Portland,  Ore. ;  W.  R.  Put¬ 
nam,  treasurer  Idaho  Committee  on  the 
Relation  of  Electricity  to  Agriculture; 
H.  L.  Walter,  manager  Oregon  Public 
Utility  Information  Bureau,  Portland, 
and  Mrs.  Claire  Tripp,  Washington 
Industries  Education  Bureau,  Seattle. 

The  inquiry  into  the  activities  of  the 
state  information  bureaus  has  about 
been  completed,  and  the  commission  is 
planning  to  go  into  the  publicity  activi¬ 
ties  of  individual  companies. 


Purchases  and  Mergers 

Independent  California  Utility  Pur¬ 
chased  by  A.  E.  Pitkin — High  Price 
Offered  for  Municipal  Plant  in  Small 
Texas  City 

ONE  of  the  few  remaining  inde¬ 
pendently  operated  light  and  power 
utilities  in  California,  the  Coast  Coun¬ 
ties  Gas  &  Electric  Company,  has  been 
acquired  by  A.  E.  Eitkin,  well-known 
nationally  as  a  public  utility  operator, 
who  announced  purchase  of  the  out¬ 
standing  common  and  second  preferred 
stock  of  the  company  on  Sept.  22.  The 
purchased  company  had  assets  as  of 
Dec.  31  last  of  $8,494,250  and  supplies 
gas  and  electric  service  to  more  than 
fifty  communities  along  the  Pacific 
Coast  in  the  vicinity  of  Santa  Cruz, 
Calif.  Management  of  the  property 
will  be  under  the  United  States  Engi¬ 
neering  Corporation,  a  holding  com¬ 
pany  of  the  A.  E.  Eitkin  organization. 

The  Central  Power  &  Light  Company 
has  made  a  formal  offer  to  purchase  the 
municipal  power  and  light  plant  of  Harlin¬ 
gen,  Tex.,  for  $1,580,000,  this  representing 
the  bonded  indebtedness  of  the  city,  accord¬ 
ing  to  Mayor  Finley  Ewing.  An  election 
on  the  question  will  be  called.  Sale  of  the 
plant  was  voted  on  and  defeated  last  year. 

Brewton,  an  Alabama  town  of  3,000 
population,  75  miles  from  Mobile,  has  voted 
by  three  to  one  to  sell  its  municipal  elec¬ 
tric  plant  to  the  Alabama  Power  Company 
for  $125,000. 

.\pplication  for  the  right  to  purchase  the 
Tilghman  Ice  &  Electric  Company  has  been 
filed  by  the  Maryland  East  Coast  Utilities 
Company  with  the  state  commission. 

The  Oregon-Wayne  and  the  Lebanon- 
Wayne  Power  &  Light  Companies  ap¬ 
peared  before  the  Pennsylvania  Public 
Service  Commission  last  week  for  approval 
of  their  incorporation  and  the  right  to  begin 
operation.  They  will  be  taken  over  by  the 
Pennsylvania  Power  &  Light  Company. 

The  municipal  lighting  plant  of  Souder- 
ton.  Pa.,  has  been  disposed  of  to  the  Penn¬ 
sylvania  Power  &  Light  Company  for  a 
price  said  to  be  $150,000,  which  covers  the 
distribution  system. 

A  crowd  of  citizens  numbering  about 
two  hundred  appeared  before  a  meeting  of 
the  borough  commissioners  of  Vineland, 
N.  J.,  last  week  to  demand  that  a  referen¬ 
dum  be  taken  on  the  commission’s  plan  to 
sell  the  municipal  electric  plant.  The  com¬ 
missioners  had  resolved  to  offer  it  for  sale, 
restricting  offers  to  residents  of  New 
Jersey  and  public  utility  corporations.  The 
plant  is  rated  at  2,300  kva. 


Power  Exposition  in  New 
York  to  Open  Dec.  3 

The  seventh  National  Exposition  of 
Power  and  Mechanical  Engineering  wdll 
be  held,  as  usual,  at  the  Grand  Central 
Palace,  New  York  City,  opening  on 
Dec.  3  and  closing  Dec.  8.  Already 
space  for  793  exhibits  has  been  reserved. 
These  are  classified  as  follows:  Power, 
356;  transmission  equipment,  110;  heat¬ 
ing  and  ventilating,  156;  machine-shop 
section,  80;  miscellaneous  group,  91. 
The  American  Society  of  Mechanical 
Engineers,  the  American  Society  of 
Refrigerating  Engineers  and  the  Ameri¬ 
can  Institute  of  Chemical  Engineers 
all  will  convene  in  exposition  week. 
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Coal  Charge  Eliminated  in 
Greater  New  York 

President  of  the  Four  United  Companies 
Announces  a  Reduction  of  $4,500,000 
hy  li’hich  99  per  Cent  of  the  Con¬ 
sumers  Will  Benefit 

FULL-PACiE  advertisements  appear¬ 
ing  in  the  New  York  City  daily 
newspai)ers  of  Thursday,  Sept.  27, 
signed  by  M.  S.  Sloan,  president  of  the 
four  recently  consolidated  light  and 
power  companies  of  the  metropolis, 
which  serve  all  but  a  small  number  of 
its  six  million  inhabitants,  announce 
that,  as  a  first  step  toward  reduced 
charges  made  possible  by  the  union  of 
the  Brooklyn  Edison  Company  with  the 
other  three,  and  with  the  approval  of 
the  New  York  Public  Service  Commis¬ 
sion,  the  surcharge,  added  to  bills  of 
consumers  for  coal  costing  the  com¬ 
panies  more  than  $3  a  ton  will  Ik? 
eliminated  on  Oct.  1  as  regards  the  bills 
of  99  per  cent  of  the  companies’  cus¬ 
tomers,  including  household  users  and 
retail  stores.  The  coal  charge  will  also 
be  reduced  to  large  users  and  wholesale 
customers. 

Mr.  Sloan  estimates  that  this  will 
represent  a  saving  to  consumers  of  about 
$4,500,000  a  year.  “This  is  only  one 
of  the  things  we  expect  to  do  for  the 
users  of  electricity  in  New  York,”  he 
said.  “We  have  taken  up  the  coal 
charge  first  l)ecause  it  was  something 
we  could  get  at  immediately.”  The 
present  price  of  coal  to  the  companies 
is  $5.15. 


Niagara  Gains  5,000  Hp. 

Pozver  Commission  Issues  90-Day 
License  to  Pozver  Company  to  Cover 
Remaining  Treaty  Water — Ottumwa 
Plans  Dez’clopment 

SSUANCE  of  a  90-day  licen.se  to  the 
Niagara  Falls  Power  Company  cov¬ 
ering  the  remaining  275  sec.-ft.  of 
treaty  water  at  Niagara  Falls  was 
authorized  by  the  Federal  Power  Com¬ 
mission  at  a  meeting  held  Sept.  24. 
This  is  the  water  formerly  u.sed  on 
Eighteen- Mile  Creek,  near  Lockport, 
N.  Y.  The  license  was  surrendered  so 
as  to  allow  the  more  efficient  use  of  the 
water  at  Niagara  Falls.  The  Niagara 
Falls  Power  Company  applied  for  an 
amendment  to  its  principal  license  so 
as  to  include  this  275  sec.-ft.,  but  under 
the  new  rule  of  the  commission  the 
rimendment  cannot  be  acted  upon  for 
some  time  l)ecause  no  agreement  has 
been  reached  on  pre-license  costs.  The 
auditor  of  the  commission  is  now  work¬ 
ing  on  the  company’s  accounts.  In  the 
meantime  the  5,0()()  hp.  which  can  be 
generated  at  Niagara  Falls  from  this 
water  is  made  available  to  the  industries 
in  that  region  hy  the  temporary  license. 

1'he  city  of  Ottumwa,  Iowa,  has 
applied  to  the  Federal  Power  Commis¬ 
sion  for  a  preliminary  permit  covering 
a  project  on  the  Des  Moines  River,  in 
Wapello  County,  Iowa,  within  the  city 
limits  of  Ottumwa.  It  is  proposed  to 
open  a  new  channel  for  the  river  by 


widening  the  headrace  of  the  present 
power  plant  and  to  construct  a  dam, 
consisting  of  a  series  of  large  gates,  and 
a  power  house.  The  e.xisting  dams  in 
Des  Moines  River  at  Turkey  Island 
will  serve  as  diversion  dams  to  force 


SPEAKING  at  Denver  on  Saturday 
^  night.  Sept.  22,  in  the  course  of  a 
Western  campaigning  trip.  Governor 
.\lfred  E.  Smith  of  New  York,  Demo¬ 
cratic  candidate  for  the  presidency,  de¬ 
voted  his  entire  address  to  his  views  on 
water  power,  elaborating  the  party  plank 
and  his  own  previous  expressions  made 
in  his  sjjeech  of  acceptance.  Incidentally 
he  attacked  the  appointment  of  Roy  O. 
West  as  Secretary  of  the  Interior  and 
of  H.  E.  Machold  as  chairman  of  the 
New  York  State  Republican  Committee. 


i  Governor  Smith  Says: 

I  I  make  the  claim  that  the  benefit 
j  of  their  [power  sites]  development 
I  should  accrue  to  the  people  them- 
I  .selves  and  that  we  should  not  i)er- 
1  mit  them  to  fall  into  private  hands 
j  for  private  development,  which 
means  private  gain  at  the  exiKMise 
of  all  the  users  of  the  energy. 

I  claim  that  where  they  are  owned 
by  the  government  they  should  re¬ 
main  under  federal  control,  where 
they  are  owned  by  an  individual  state 
they  should  be  under  the  control  of 
that  state^  and  where  they  are  owned 
by  states  jointly  they  should  be  under 
the  control  of  those  states.  By  con¬ 
trol  I  mean  ab.solute  retention  of  the 
ownership  of  the  ijower  itself,  by 
owning  and  controlling  the  site  and 
the  plant  at  the  place  of  generation. 

To  my  way  of  thinking,  a  fifty- 
year  lease  is  equivalent  to  the  aliena¬ 
tion  of  them  [power  sites]. 

If  in  the  light  of  that  re|K)rt  [the 
coming  engineering  report  on 
Boulder  Dam]  and  the  attitude  of 
the  several  states  involved,  it  shall 
appear  that  the  si)eediest  and  most 
effective  way  to  bring  about  this 
great  improvement  is  to  have  the 
government  build  it,  and  Congress 
should  so  determine,  it  would  be  the 
duty  of  the  President  to  abide  by 
that  decision  and  hasten  the  work 
u])on  that  dam. 

Never  should  this  priceless  right 
be  given  away  for  private  exploita¬ 
tion.  and  in  whatever  form  the  i)Ower 
generated  at  Boulder  Dam  shall  be 
distributed,  public  authority  must  re¬ 
tain  the  contractual  right  to  control 
the  rates  to  be  charged  to  the  ulti¬ 
mate  consumer  and  to  control  by 
contract  the  fair  and  reasonable  dis¬ 
tribution  of  the  power  to  be  generated. 

As  to  Muscle  Shoals.  I  believe  that 
the  government  should  continue  the 
full  and  complete  development  of 
that  plant,  retaining  it  under  gov¬ 
ernment  ownership  and  control. 


the  water  into  the  proposed  channel. 
The  power  is  for  municipal  use  and  for 
sale  to  the  Iowa  Southern  Utilitie-- 
Company  for  public  utility  purposes. 
The  primary  power  made  available  will 
be  3.120  hp. 


on  the  ground  that  both  had  l)een  iden 
tified  with  power  interests. 

When  he  came  to  the  investigation  of 
utilities  now  being  conducted  by  the 
Federal  Trade  Commission,  Mr.  Smith 
displayed  a  lack  of  information  or  a  con 
fusion  of  mind  as  to  the  respective  or 
ganization  and  functions  of  the  Joint 
Committee  of  National  Utility  Associa¬ 
tions,  the  National  Electric  Light  Asso¬ 
ciation  and  the  various  state  utility  in¬ 
formation  bureaus  and  made  a  number 
of  inaccurate  statements,  some  of  which 
were  pointed  out  on  the  following  day 
by  Stephen  Davis,  the  director  of  the 
Joint  Committee.  The  crux  of  the  Gov 
ernor’s  speech,  however,  did  not  lie  in 
the.se,  but  in  what  he  had  to  say  on 
the  relation  of  government  to  water- 
pow’er  development  and  on  the  specific 
problems  connected  with  the  develop¬ 
ment  of  the  St.  Lawrence,  with  the 
Muscle  Shoals  plants  and  with  the 
Boulder  Dam  project.  Space  limita¬ 
tions  make  it  impossible  to  reprint  his 
utterances  on  these  subjects,  which  have 
had  nation-wide  circulation  in  the  dail\ 
newspapers,  but  the  excerpted  sentences 
in  the  accompanying  panel  give  their 
general  purport. 


Electric  Railway  Men  Have 
Enthusiastic  Convention 

With  an  attendance  of  about  four 
thousand,  crowded  sessions,  excellent 
|)apers  and  addresses  and  animated 
discussions,  the  forty-seventh  convention 
of  the  American  Electric  Railway  As¬ 
sociation  in  Cleveland  this  week  re¬ 
peated  its  successes  of  former  years. 
.\  brief  outline  of  those  parts  of  the 
program  of  most  interest  to  light  and 
])ower  men  was  printed  in  the  Elec¬ 
trical  World  for  Sept.  15  (page  528) 
■An  attack  on  the  five-cent  fare  obsession 
was  made  by  Owen  D.  Young,  chair¬ 
man  of  the  board  of  the  General  Elec¬ 
tric  Company.  Mr.  Young  declared  his 
unfaltering  lielief  in  private  ownership 
of  public  utilities,  the  only  exception 
being  “some  public  .services  which  have 
such  large  social  significance  that  they 
cannot  lie  translated  into  economic 
terms,  and.  therefore,  private  capital 
cannot  he  called  upon  to  meet  such 
needs.” 

The  Virginia  Electric  &  Power  Com¬ 
pany  won  the  Coffin  medal.  James  P. 
Barnes,  president  Louisville  Railwa> 
Company,  '’  as  elected  to  succeed  R.  P. 
.Stevers  as  president  of  the  association. 


Smith  Elaborates  Views  on  Water  Power 

Democratic  Presidential  Candidate,  at  Denver,  Repeats  Demand  for 
Government  Ownership — Discusses  St.  Lawrence. 

Boulder  Dam  and  Muscle  Shoals 
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A.S.M.E.  National  Fuels  Conference 

Cleveland  Meeting  Covers  Wide  Range  of  Coal  Combustion 
Problems — Pulverized-Fuel  Firing  Discussed — Coal 
Producers  Advised  to  Unite  for  Research 


Thomas  T.  baker,  president 

Carnegie  Institute  of  Technology, 
in  his  opening  address  to  the  national 
fuels  meeting  of  the  American  Society  of 
Mechanical  Engineers  in  Cleveland  last 
week,  counseled  the  coal-mine  owners 
to  unite  for  research.  The  matters 
covered  in  the  fourteen  sessions  of  the 
four-day  conference  (Sept.  17  to  20 
inclusive)  ranged  from  Mr.  Baker’s 
consideration  of  the  “Perils  and  Profits 
of  Research’’  through  the  various  man¬ 
ners  and  methods  of  coal  burning  to 
the  problem  of  smoke  abatement  in 
cities.  Of  especial  interest  to  central- 
station  engineers  were  papers  on 
pulverized-fuel  firing,  stoker  design, 
i)urning  characteristics  of  different 
coals,  feed-water  conditioning,  boiler 
baffling  and  furnace  refractories. 

Pulverized-Fuel  Firing 

The  first  of  these  listed  subjects  was 
treated  in  six  papers.  The  fineness  of 
pulverized  fuel  as  affected  by  mill 
types  was  discussed  in  a  paper  by 
Lincoln  T.  Work,  who  reported  an 
investigation  that  showed  that  the  va¬ 
rious  principles  of  mill  action  produce 
fuels  of  different  fineness.  The  quality 
of  fineness  in  the  fuel  affects  its  be¬ 
havior  in  the  furnace  as  expres.sed  in 
l)oiler  efficiency,  smoking,  rate  of  com¬ 
bustion  and  radiant-heat  generation. 

A  description  of  past  developments 
and  of  the  present  state  of  the  art  of 
collecting  dust  from  flue  gases  in 
powdered-fuel  installations  was  given 
l)y  Kurt  Toensfeldt.  John  Blizard 
•  liscussed  the  general  question  of  unit- 
type  pulverizers,  describing  the  duty  of 
this  equipment  and  the  requirements  of 
its  construction.  The  progress  in  pul¬ 
verized-fuel  firing  of  marine  boilers 
was  treated  by  T.  B.  Stillman.  A 
'ummary  of  pulverized-fuel  experience 
at  the  Cahokia  station  of  the  Union 
b^lectric  Light  &  Power  Company,  St. 
I.ouis,  from  the  standpoints  of  perform¬ 
ance  and  dollar  value,  was  given  by 
E.  H.  Tenney.  A  feature  of  this  paper 
was  a  comparative  tabulation  of  char¬ 
acteristics  and  test,  operating  and  cost 
(lata  on  five  Cahokia  boilers,  four  of 
them  using  the  storage  system  and  the 
fifth  the  unit  mill.  The  unit-mill  in¬ 
stallation  showed  a  total  of  operating 
costs  and  fixed  charges  considerably 
less  than  the  other  type.  In  treating 
of  furnace  and  burner  design  for  pul¬ 
verized  fuel,  E.  G.  Bailey  described  a 
r.umber  of  different  installations  from 
which  he  drew  conclusions  as  to  the 
requirements  in  these  items. 

One  of  the  most  interesting  papers 
presented  at  the  meeting  was  that  by 
Henry  Kreisinger  and  B.  J.  Cross  on 
the  burning  characteristics  of  different 
coals.  This  paper  very  appropriately 
followed  one  by  A.  C.  Fieldner  on  the 
constitution  and  classification  of  coal. 
The  latter  paper  described  work  now 


in  progress  to  arrive  at  a  comprehensive 
system  of  coal  classification  so  that 
the  characters,  constituents  and  pos¬ 
sible  uses  of  various  coals  might  be 
expressed  in  common  standard  terms. 
The  Kreisinger  and  Cross  paper  pre¬ 
sented  the  combustion  performances  of 
the  different  American  coals  from  the 
Connecticut  graphitic  to  the  lignites 
and  peats  of  the  Southwest  and  West. 
Both  of  these  papers  came  in  for 
prolonged  discussion. 

Conditioning  Feed  Water 

In  the  present  era  of  high  boiler 
pressures  the  importance  of  feed-water 
conditioning  is  emphasized.  The  prin¬ 
cipal  necessity  for  the  solution  of  prob¬ 
lems  affecting  modern  boiler  operation 
is  the  collection  of  adequate  operating 
records  from  which  true  pictures  of 
boiler  performance  may  be  obtained. 
There  are  no  panaceas  for  feed-water 
troubles,  and  the  cures  for  the  various 
ills  of  foaming,  deposition  of  scales 
and  sludge,  boiler-steel  embrittlement 
and  other  afflictions  must  lie  arrived  at 
scientifically.  So  stated  R.  E.  Hall  in 
speaking  of  present  tendencies  in  feed- 
water  conditioning.  Cross-baffling  of 
vertical  boilers  showed  certain  per¬ 
formance  advantages  over  the  common 
present  practice  of  vertical  baffling  in 
the  small  and  medium-sized  boilers  to 
which  it  has  so  far  been  applied,  ac¬ 
cording  to  A.  C.  Danks  in  his  paper 
on  that  subject.  An  interesting  pos¬ 
sibility  in  the  future  development  of 
coal-burning  practice  was  treated  by 
W.  B.  Chapman,  who  reported  the 
progress  being  made  toward  direct 
firing  of  boilers  with  producer  gas. 

After  reviewing  the  customary  pro¬ 
cedure  in  obtaining  competitive  bids, 
F.  M.  Van  Deventer,  in  his  paper  on 
the  determination  of  economic  value 
in  the  selection  of  power-plant  equip¬ 
ment,  discussed  the  commonly  userl 
criteria  of  relative  values.  He  drew 
definite  conclusions  concerning  the  cor¬ 
rectness  and  merit  of  these  criteria. 
These  conclusions  were  demonstrated 
by  two  examples,  the  first  the  deter¬ 
mination  of  the  size  of  an  air  preheater 
and  the  second  the  comparison  of 
competitive  bids  on  this  equipment. 
The  procedure  by  which  these  results 
were  arrived  at  was  summarized  in 
the  paper. 

Recent  developments  in  and  modern 
design  of  stokers  were  described  by 
Joseph  G.  Worker  and  Joseph  S.  Ben¬ 
nett.  This  paper  listed  ten  fundamental 
principles  for  efficient  burning  of  coal 
and  showed  how,  by  the  use  of  auto¬ 
matic  draft  control,  wide  range  in 
rate  of  coal  feed  and  other  features, 
the  modern  stoker  satisfied  these 
requirements.  Asserting  that  there 
is  now  no  co-ordinated  and  complete 
information  on  the  behavior  and  re¬ 
quirements  of  furnace  refractories,  C.  F. 


Hirshfeld  and  W.  A.  Carter,  in  their 
paper  on  this  subject,  recited  the 
progress  being  made  in  this  line.  This 
research,  which  is  sponsored  by  the 
United  States  Bureaus  of  Mines  and  of 
Standards  and  by  the  .\.S.M.R.,  in¬ 
cludes  study  of  actual  service  condi¬ 
tions.  The  paper,  as  well,  covered  the 
available  experience  data  on  refractory 
performance  and  contained  certain  ad¬ 
vice  on  things  to  do  and  things  not  to 
do  in  furnace-wall  construction. 

Studies  of  the  national  coal  resources, 
industrial  and  domestic  fuel  uses  and 
the  civic  problem  of  smoke  abatement 
all  received  adequate  attention.  To 
those  interested  in  fuel  from  any  angle 
this  Cleveland  meeting  held  matters  of 
direct  import  and  value. 


New  Mexican  Farmers  Beat 
Elephant  Dam  Contract 

Failure  of  land  owners  of  the  Ele¬ 
phant  Butte  Water  Improvement  Dis¬ 
trict  in  the  New  Mexico  part  of  the  Rio 
Grande  Valley  in  an  election  held  on 
Sept.  15  to  give  the  necessary  two-thirds 
majority  in  support  of  the  pending  con¬ 
tract  with  the  El  Paso  Electric  Com¬ 
pany  will  cause  the  project  of  construct¬ 
ing  a  hydro-electric  plant  at  the  Ele¬ 
phant  Butte  Dam  to  be  abandoned,  at 
least  temporarily,  it  is  thought.  While 
the  Elephant  Butte  Water  Improve¬ 
ment  District  defeated  the  proposal,  the 
water  users  of  the  El  Paso  Water  Im¬ 
provement  District  in  Texas  vote<I  in 
favor  of  it  by  more  than  tw’o-thirds 
majority. 

According  to  the  terms  of  the  contract 
voted  on,  the  two  districts  controlling 
the  development  of  power  from  Elephant 
Butte  Dam,  if  the  joint  contract  had 
carried,  would  have  united  for  the  con¬ 
struction  of  an  electric  plant  which 
w'ould  have  used  water  flowing  from  the 
spillways  for  the  generation  of  elec¬ 
tricity.  The  contract  liound  the  water 
users  to  furnish  the  El  Paso  Electric 
Company  with  power  for  the  next  25 
years,  for  which  they  were  to  receive  in 
return  a  minimum  guarantee  of  $180,0(X» 
a  year. 


Street  Light  and  Other  Rates 
Down  in  Los  Angeles 

The  California  State  Railroad  Com¬ 
mission  has  granted  the  Los  Angeles 
Gas  &  Electric  Corporation’s  applica¬ 
tion  to  reduce  its  charges  for  orna¬ 
mental  street  lighting  in  the  city  of 
Los  Angeles.  The  corporation  asked 
to  have  the  new  rate  set  at  3  cents  per 
kilowatt-hour,  but  the  commission  or¬ 
dered  a  schedule  based  on  watt  capacity 
which  amounts  to  about  3^  cents,  or 
approximately  $6.0(X)  a  year.  The  rate 
in  effect  now  is  4  cents.  The  commis¬ 
sion  carried  the  order  further  by 
recommending  a  cut  in  the  company's 
commercial  and  domestic  rates  which 
will  mean  a  saving  of  more  than 
$300,000  a  year  to  the  consumer.  The 
commission  declareil  that  the  corpora¬ 
tion  was  in  a  prosperous  condition  and 
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Long-Distance  Management  a  Myth 

So  Says  President  Arkwright  at  Saranac  Meeting  of  Empire  State 
Association — Section  and  Committee  Chairmen  Heard 
From — F'oresight  Characterizes  Gathering 


that  its  commercial  rates  are  not  in  line 
with  the  amount  of  its  earnings.  If 
the  suggested  cut  is  not  made  volun¬ 
tarily  by  the  company  “within  a  reason¬ 
able  time,”  the  commission  indicated  that 
it  will  enforce  it.  Paul  Overton,  gen¬ 
eral  counsel  for  the  Los  Angeles  Gas  & 
Electric  Corporation,  declared  that  the 
commission’^  order  was  “a  complete 
surprise,”  there  having  been  no  hear¬ 
ing  upon  commercial  and  domestic  rates. 

The  new  ornamental  liglit  rate  ap¬ 
plied  to  all  street-lighting  districts 
will,  it  is  predicted,  mean  a  saving  to 
taxpayers  of  approximately  $180,000 
per  year,  as  it  is  anticipated  that  the 
other  bodies  furnishing  this  service 
will  meet  the  Los  Angeles  Gas  &  Elec¬ 
tric  Corporation’s  new  schedule.  The 
Municipal  Bureau  of  Power  and  Light 
has  taken  steps  to  meet  the  whole  issue 
by  filing  with  the  City  Council  a  new 
electric  lighting  and  power  rate  sched¬ 
ule  for  its  service.  It  is  estimated  that 
more  than  a  million  dollars  a  year  in 
light  and  power  bills  will  be  saved  by 
these  reduced  rates. 


Valuation  and  Rate  Situation 
in  Portland,  Ore. 

Postponement  of  the  formal  hearing 
on  concurrent  investigations  of  the 
valuation  of  the  properties  of  the  Port¬ 
land  Electric  Power  Company  by  the 
city  of  Portland  and  by  the  Public 
Service  Commission  of  Oregon  from 
Oct.  1  to  Nov.  1  was  decided  at  an  in¬ 
formal  hearing  on  Sept.  20.  Both  the 
city  and  the  commission  are  expected 
to  have  completed  their  investigations 
by  that  date.  Agreement  was  also 
reached  that  the  case  to  be  heard  Nov.  1 
is  to  include  only  the  properties  of  the 
Portland  Electric  Power  Company. 

The  rate  investigation  has  been  go¬ 
ing  forward  since  its  inception  last  May. 
Efforts  of  Kenneth  G.  Harlan,  rate  en¬ 
gineer  of  Tacoma,  retained  at  $48,000 
by  the  city  to  conduct  the  city’s  case, 
to  have  the  Northwestern  Electric  Com¬ 
pany’s  properties  also  included  in  the 
investigation  by  the  city  have  been  un¬ 
successful,  since  city  officials  present 
at  the  meeting  of  Sept.  20  indicated  that 
the  city  could  not  afford  to  pay  him  the 
additional  $7.‘>.000  asked  for  this  work. 
The  commission  proposes  to  undertake 
a  valuation  of  the  properties  of  the 
Northw’estern  Electric  Company  as  soon 
as  its  present  investigation  of  the  Port¬ 
land  Electric  Power  Company  is  con¬ 
cluded. 

A  reduction  in  power  rates  for  cus¬ 
tomers  having  an  average  demand  of 
375  kw.  or  more,  amounting  to  from  10 
to  30  per  cent,  depending  on  the  load 
factor,  was  offered  Sept.  18  to  industrial 
users  in  Portland  by  the  Portland  Elec¬ 
tric  Power  Company  and  the  North¬ 
western  Electric  Company.  The  new 
rate,  which  encourages  high-load-factor 
utilization,  reduces  the  top  step  from 
5  cents  to  34  cents  per  kilowatt-hour 
and  the  lowest  step  from  8  mills  to  2^ 
mills.  The  reduction  will  save  present 
power  users  in  Portland  between  $60,000 
and  $70,000,  based  on  1027  consumption. 


I  'HERE  is  no  such  thing,”  said 
-i-  Preston  S.  Arkwright,  president 
National  Electric  Light  Association,  in 
addressing  the  twenty-fourth  annual 
convention  of  the  Empire  State  Gas 
and  Electric  Association  at  Upper 
Saranac,  N.  Y.,  last  week  on  the 
subject  of  “The  Danger  of  Attempting 
to  Operate  Local  Public  Utilities 
Through  Long-Distance  Management.'' 
“No  matter  how  great  the  property  may 
be,  .  .  .  it  is  dependent  exclusively 

upon  local  control  and  the  wishes  of  the 
people,”  Mr.  Arkwright  declared.  “The 
community  value  is  the  basis  of  all 
utility  business.  .  .  .  The  holding 

company  is  the  best  form  of  organiza¬ 
tion,  in  the  public  interest,  for  the 
development  of  the  electric  and  gas 
companies.  .  .  .  The  holding  com¬ 

pany  produces  the  benefits  of  mass  pro¬ 
duction,  economies  and  local  manage¬ 
ment  without  involving  consolidations.” 

Other  speakers  at  the  two-day  meeting 
of  the  association  on  Thursday  and 
Friday  covered  a  variety  of  subjects 
related  to  utility  activities.  President 
R.  O.  Palmer  called  on  his  committee 
chairmen  to  present  suggestions  for 
activities  of  their  sections  during  the 
coming  year  and  himself  made  a  state¬ 
ment  of  the  problems  confronting  section 
members  instead  of  following  precedent 
and  reviewing  ])ast  work. 

Good  Section  Reports 

The  good-will  value  of  safety  instruc¬ 
tion  and  accident-prevention  initiative 
were  stressed  by  R.  V.  Rickcord,  chair¬ 
man  of  the  accident  prevention  com¬ 
mittee.  Mr.  Rickcord  said  that  a  survey 
of  a  number  of  utility  companies  indi¬ 
cated  that  the  payments  to  employees 
because  of  accidents  represented  2  to  6 
per  cent  of  the  payroll,  one  company 
having  made  an  annual  expenditure  of 
$400,000  in  direct  accident  costs  to  em¬ 
ployees.  The  burden  of  greater  safety 
rests  directly  upon  the  chief  executive, 
he  declared,  as  the  situation  requires  a 
sustained  interest  throughout  the  whole 
organization  if  improvements  are  to  be 
made. 

H.  C.  Davidson,  chairman  of  the 
Accounting  Section,  contended  that  ac¬ 
counting  men  should  think  less  of  the 
mechanism  of  their  work  and  more  of 
the  fundamental  economies,  since  “scien¬ 
tific  rate  structures  depend  upon  intelli¬ 
gent  cost  accounting.” 

John  L.  Haley,  chairman  of  the  Com¬ 
mercial  Section,  urged  the  importance 
of  the  commercial  man  in  rate  problems. 
The  present  inadequate  and  obsolete  rate 
structures  for  the  residence  group  were 
particularly  criticised.  Mr.  Haley  did 
not  make  any  specific  structure  recom¬ 
mendations,  but  pointed  out  the  basic 
desirability  of  having  the  connected 
customer  pay  for  what  he  gets  and  the 
folly  of  expecting  one  class  of  consumer 
to  support  another  class.  A  facility 


charge  was  considered  to  be  essentially 
fair  to  the  greatest  number  of  consumers. 

The  New  York  State  Committee  on 
Public  Utility  Information  was  defended 
by  Chairman  E.  H.  Rosenquest  for  its 
policy  and  activities  and  the  future 
progress  of  continued  functioning  was 
outlined.  The  committee  on  public 
speaking,  of  which  Frank  W.  Smith  is 
chairman,  reported  upon  informational, 
service  and  similar  addresses  by  utility 
men  and  women. 

Farm  Economics 

Prof.  W.  I.  Myers  of  the  New  York 
.State  College  of  Agriculture  offered  de¬ 
tailed  information  regarding  the  eco¬ 
nomics  of  farm  conditions  in  the  state 
with  particular  regard  to  future  de¬ 
velopment. 

Senator  J.  Griswold  Webb  urged  the 
co-operation  of  utility  men  in  furthering 
the  progress  of  aviation  through  the 
lighting  of  air  fields  and  beacons. 
.Senator  Webb  also  pointed  out  the 
danger  of  transmission  lines  to  aviators 
and  suggested  that  such  conductors 
should  be  at  a  safe  distance  from  fiekP 
and  that  watercourses  or  other  air  lanes 
should,  where  intersected  by  utility  line;, 
be  marked  by  a  characteristic  beacon  to 
prevent  night-time  casualties. 

The  tendency  to  seek  low'er-cost  types 
of  construction  with  resultant  lower 
grades  of  service  in  rural  districts  was 
decried  by  A.  R.  Tremaine  of  the  Elec¬ 
tric  Section,  who  advocated  one  grade 
of  service  for  all  customers  and  pointed 
out  the  expense  of  increasing  the  ca¬ 
pacity  of  low-cost  lines.  Mr.  Tremaine 
suggested  the  use  of  taps  to  high-voltage 
transmission  lines  as  a  potentially  excel¬ 
lent  way  to  supply  the  farmer. 

The  Electric  Meter  Section,  of  which 
VV’.  J.  Consler  is  chairman,  reported 
upon  the  requirements  of  satisfactory 
inetermen  and  urged  compensation  bases 
which  would  make  this  work,  instead  of 
being  only  a  temporary  job  for  any 
ambitious  man,  a  satisfactory  occupation 
for  more  competent  workers. 

Some  of  the  features  which  make  New 
York  a  great  industrial  state  and  the 
factors  which  must  be  considered  in 
future  development  and  in  the  retention 
of  present  industries  were  covered  by 
Dr.  L.  A.  Wilson,  Assistant  Commis¬ 
sioner  of  Education  for  the  state,  who 
urged  a  central  bureau  for  the  compila 
tion  and  dissemination  of  information. 

Other  speakers  included  H.  E.  Mer¬ 
rill,  chairman  of  the  Gas  Section,  and 
Helen  S.  Smith,  chairman  of  the 
Women’s  Section. 

Officers  elected  for  the  coming  year 
are:  President,  Charles  S.  Ruffner. 
Mohawk-Hudson  Power  Corporation : 
vice-presidents.  W.  J.  Welsh  of  the  Gas 
Section  and  Fred  A.  Stoughton,  St. 
Lawrence  Valley  Power  Corporation : 
treasurer,  Samuel  G.  Rhodes,  New 
York  Edison  Company. 
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Electrochemists  Study 
Process  Industries 

Charleston  (IV.  Va.)  Convention  Af¬ 
fords  Opportunity  to  Observe  Prac¬ 
tical  Application  —  E.  G.  Acheson 
Prize  Established  —  High  -  T empera- 
tiire  Refractories  Still  Problem 

Taking  advantage  of  the  location 
of  a  large  number  of  process  indus¬ 
trial  plants  in  the  vicinity  of  Charleston, 
\V.  Va.,  the  fifty-fourth  convention  of 
the  American  Electrochemical  Society, 
held  in  that  city  at  the  Hotel  Kanawha 
Sept.  20,  21  and  22,  combined  the  study 
of  scientific  problems  and  the  practical 
application  of  electrochemistry  in  indus¬ 
try.  Two  hundred  members  of  the  soci¬ 
ety  attended  the  convention,  the  morning 
sessions  of  which  were  devoted  to  pres¬ 
entation  and  discussion  of  technical 
papers  while  in  the  afternoons  inspec¬ 
tion  trips  were  made  to  various  indus¬ 
trial  plants  using  electrochemical,  elec¬ 
trometallurgical  and  electrothermic 
processes. 

On  Thursday  morning  discussions 
were  started  by  Paul  J.  Kruesi,  presi¬ 
dent  of  the  society,  this  session  being 
given  over  to  chemical  reactions  at  1,000 
deg.  C.  and  above.  A  paper  on  “Ther¬ 
moelectric  Measurements  of  Tempera¬ 
tures  above  1,500  deg.  C.,”  by  H.  L. 
Wilson  and  H.  Abrams,  General  Elec¬ 
tric  Company,  described  methods  of 
measurement  of  temperatures  from  1,000 
to  2,000  deg.  C.  by  means  of  a  tungsten 
graphite  thermocouple.  In  discussing 
practical  application  of  this  equipment, 
Colin  G.  Fink  pointed  to  the  need  for 
refractories  of  still  higher  temperature 
to  keep  step  with  electrical  progress. 
Discussion  of  a  paper  on  the  high- 
frequency  induction  furnace  for  chemical 
preparations  above  1,000  deg.  C.,  by 
C.  N.  Schuette  and  Charles  G.  Maier, 
Bureau  of  Mines,  Berkeley,  Cal.,  also 
brought  out  this  need.  Other  technical 
papers,  including  a  series  on  electrodep¬ 
osition,  maintained  the  society’s  high 
standard. 

A  feature  of  the  meeting  was  the 
announcement  of  the  establishment  by 
Dr.  Edward  Goodrich  Acheson  of  a 
trust  fund  in  the  sum  of  $25,000  to  form 
the  basis  of  an  award  every  second  year 
of  a  gold  medal  and  a  prize  of  $1,000 
for  a  distinguished  contribution  to  any 
of  the  branches  fostered  by  the  Ameri¬ 
can  Electrochemical  Society.  Dr.  Ache¬ 
son.  in  a  communication  to  the  society 
made  through  his  son,  John  Acheson. 
e.xpressed  the  wish  that  the  prize  should 
not  serve  as  an  incentive,  but  rather  that 
it  should  provide  a  way  in  which  pub¬ 
licly  to  recognize  achievement.  The 
specific  contribution  may  consist  of,  but 
shall  not  be  limited  to,  (a)  a  discovery 
pertaining  to  electrochemistry,  electro¬ 
metallurgy  or  electrothermics ;  (b)  an 
invention  of  a  plan,  process  or  device,  or 
research  evidenced  by  a  paper  embody¬ 
ing  information,  useful,  valuable  or  sig¬ 
nificant  in  the  theory  or  practice  of 
electrochemistry,  electrometallurgy  or 
electrothermics,  or  (c)  distinguished 
services  rendered  to  the  society  or  its 
successor. 


The  society  bestowed  upon  Thomas  A. 
Edison  the  distinction  of  honorary  mem¬ 
bership,  which  Mr,  Edison  accepted  by 
an  appreciative  telegram. 

Industrial  plants  to  which  inspection 
trips  were  made  by  delegates  included 
the  Owens  Bottle  Company,  Sharpies 
Solvents  Corporation,  Westvaco  Chlo¬ 
rine  Products,  Inc.,  Barium  Reduction 
Corporation,  Kelly  Axe  &  Tool  Manu¬ 
facturing  Company,  Dickinson  Salt 
Works,  United  P'uel  Gas  Company,  Pure 
Oil  Company,  Columbia  Carbon  Com¬ 
pany,  United  States  naval  ordnance 
plant.  West  Virginia  Brick  Company 
and  E.  C.  Klipstein  &  Sons  Company. 
The  Appalachian  Electric  Power  Com¬ 
pany’s  plant  was  also  inspected,  and  on 
Friday  a  special  train  took  the  members 
to  the  plant  of  the  International  Nickel 
Company  at  Huntington,  W.  Va.,  to 
study  the  smelting  and  rolling  operations 
in  the  manufacture  of  monel  metal. 

The  society  will  meet  again  at  Toronto 
on  May  27-29  next,  for  its  annual  spring 
convention. 


Rocky  Mountain  Convention 
Winds  up  Auspiciously 

Closing  with  a  discussion  of  national 
problems  by  Paul  S.  Clapp,  managing 
director  of  the  N.E.L.A.,  the  Rocky 
Mountain  Division  of  that  body  ended 
on  Thursday,  Sept.  20,  a  successful  con¬ 
vention  held  in  conjunction  with  the 
Colorado  Utilities  Association.  Besides 
the  speeches  noted  in  the  opening  ac¬ 
count  last  week  (page  579),  the  pro¬ 
gram  included  an  address  by  E.  F. 
McKay,  manager  Oklahoma  Utilities 
Association,  on  “Oklahoma’s  Franchise 
Law,”  and  one  by  S.  B.  Irelan  of  Kan¬ 
sas  City  on  “The  Value  of  Public  Util¬ 
ity  Investments  to  the  Individual.” 
Other  speakers  well  known  in  N.E.L.A. 
circles  were  J.  F.  Owens,  W.  S.  Vivian 
and  M.  E.  Sampsell. 

R.  F.  Throne,  the  new  chairman  of 
the  prime  movers  committee  of  the 
parent  body,  discussed  “The  Effect  of 
Engineering  Developments  on  Load 
Building”;  Dr.  Charles  A.  Lory,  presi¬ 
dent  Colorado  Agricultural  College, 
spoke  on  “Public  Service  and  Agricul¬ 
tural  Growth” ;  Earl  W.  Hodges  of 
Henry  L.  Doherty  &  Company  told  of 
“Building  Confidence  and  Maintaining 
Good  Will,”  and  Rufus  G.  Gentry,  Pub¬ 
lic  Service  Company  of  Colorado,  took 
for  a  subject  “Getting  Your  Message 
Over.” 

Three  “effective  load  builders” — 
ranges,  refrigerators  and  water  heaters 
— were  championed  respectively  by 
Luke  R.  Storey  of  Greeley,  J.  M.  Eakins 
of  Denver  and  W.  C.  Quandt  of  Pueblo. 
“The  Breaking  Points  in  the  Human 
Machine”  and  “Training  in  Industry” 
were  dealt  with  by  experts  from  outside 
the  association  at  a  session  on  the  train¬ 
ing  of  employees. 

Abundant  opportunity  for  discussions 
was  afforded  at  every  session.  At  the 
banquet  prizes  were  awarded  and  the 
“televox”  was  demonstrated  by  R.  J. 
Wensley  of  the  Westinghouse  company. 
Entertainment  was  plentiful. 


Winnipeg  Contract  in  Force 

In  accordance  with  the  terms  of  an 
eleven-year  contract  entered  into  about 
a  year  ago  with  the  city  of  Winnipeg, 
the  Winnipeg  Electric  Company  trans¬ 
ferred  the  first  block  of  power  into  the 
wires  of  the  civic  hydro-electric  system 
from  the  plant  of  its  subsidiary,  the 
Manitoba  Power  Company,  at  Great 
Falls,  on  the  Winnipeg  River,  on  Sept.  1. 
The  city  hydro  is  now  receiving  6,500 
hp.  from  the  company,  but  for  the  first 
year  it  may  take  an  additional  3,500  hp. 
if  it  desires.  The  contract  calls  for  a 
supply  of  power  ranging  from  a  mini¬ 
mum  of  6,500  hp.  in  the  first  year  to  a 
maximum  of  30,000  hp.  in  the  sixth 
year.  The  price  is  2.68  miles  per  kilo¬ 
watt-hour,  or  $15  per  horsepower  per 
annum. 


Winnipeg  Company  Gets 
Seven  Sisters  Falls 

To  the  Northwestern  Power  Com¬ 
pany,  a  subsidiary  of  the  Winnipeg 
Electric  Company,  a  30-year  lease  has 
been  granted  by  the  Canadian  govern¬ 
ment  for  the  development  of  the  Seven 
Sisters  Falls,  on  the  Winnipeg  River, 
Manitoba.  An  agreement  has  already 
been  arrived  at  between  the  province 
and  the  company  for  the  power  from 
these  falls.  Strenuous  opposition  had  to 
be  overcome  since  the  Manitoba  gov¬ 
ernment  has  advocated  public  owner¬ 
ship  and  to  a  limited  extent  practised  it. 
The  government  hydro-electric  system, 
which  supplies  power  to  a  number  of 
small  towns  and  to  certain  rural  parts 
of  the  province,  has  cost  the  province 
upward  of  a  million  dollars  in  deficits. 
Under  these  circumstances  Premier 
Bracken  viewed  with  favor  the  offer  of 
the  Winnipeg  Electric  Company  to  pro¬ 
vide  a  service  at  $13.80  per  horsepower, 
conditional  upon  the  company  acquiring 
Seven  Sisters  Falls. 


Society  for  Electrical  Develop¬ 
ment  Elects  Directors 

Election  of  director^  of  the  one-year 
and  three-year  classes  was  the  chief 
business  at  the  annual  meeting  of  the 
Society  for  Electrical  Development,  held 
at  New  York  City  on  Sept.  14.  The 
following  were  unanimously  elected, 
Messrs.  Gilchrist,  Farmer,  Williamson, 
Burns  and  Ashworth  for  three  years, 
all  others  for  one  year : 

To  represent  central-station  group:  P.  S. 
Arkwright,  M.  E.  Sampsell,  P.  S.  Clapp, 
John  F.  Gilchrist. 

To  represent  manufacturer  group:  H.  B. 
Crouse,  A.  E.  Waller,  F.  R.  Farmer, 
Gerard  Swope. 

To  represent  wholesaler  group:  G.  E. 
Cullinan.  E.  Donald  Tolies,  Frank  S. 
Price,  W.  W.  Williamson. 

To  represent  contractor-dealer  group: 
C.  L.  Chamblin,  L.  W.  Davis,  C.  M.  Beltz- 
hoover,  J.  F.  Bums. 

To  represent  “at  large”  group:  F.  D. 
Gill. 

To  represent  local  electrical  leagues: 
R.  B.  Corcoran,  H.  A.  Brooks.  J.  E.  North. 
E.  M.  Ashworth,  R.  A.  Gordon. 
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Briefer  News 


A.  E.  C.  Administrative  Board  to 
Meet  at  Pittsburgh. — The  next  meet¬ 
ing  of  the  administrative  board  of  the 
.\merican  Engineering  Council  will  be 
held  in  Pittsburgh  on  Oct.  19  and  20, 
under  the  auspices  of  the  Engineers’ 
.Society  of  Western  Pennsylvania.  Pres¬ 
ident  A.  \V.  Berresford  of  New  York 
will  preside. 

Houston  Lighting  &  Power  Com¬ 
pany  Enlarges  Substation. — An  addi¬ 
tion  to  its  substation  at  Baytown,  Tex., 
has  just  lieen  completed  by  the  Houston 
Lighting  &  Power  Company  at  a  cost 
of  $350,000.  This  expansion  was  made 
to  take  care  of  the  distribution  of  energy 
from  the  Deepwater  plant  for  the  re¬ 
finery  of  the  Humble  Oil  &  Refining 
Company  at  Baytown. 

Cha.mber  of  Commerce  of  the 
United  States  Appoints  Water 
Power  Policies  Committee. — A  spe¬ 
cial  committee  on  water  power  policies 
has  been  appointed  by  the  Chamber  of 
Commerce  of  the  United  States  to  find 
a  way,  if  possible,  to  put  undeveloped 
water  power  into  use.  Frederic  A. 
Delano,  former  member  of  the  Federal 
Reserve  Board,  is  chairman  of  the  com¬ 
mittee,  and  among  its  members  are 
Lewis  B.  Stillwell  and  General  Harry 
I'aylor,  former  chief  of  army  engineers. 

Baton  Rouge  -  Lafayette  {  La.  ) 
High-Tension  Line  Planned,  —  The 
Baton  Rouge  (La.)  Electric  Company 
and  the  Gulf  States  Utilities  Company 
— Stone  &  Webster  organizations — are, 
it  is  reported,  to  lie  connected  by  a  50- 
mile  high-tension  line  from  Baton  Rouge 
to  Lafayette,  La.,  which  would  tie  in 
the  Louisiana  capital  with  tiie  distrib¬ 
uting  system  of  the  Gulf  States  Utilities 
Company.  'I'he  latter  company  has 
headquarters  at  Lake  Charles,  La.,  and 
Beaumont,  Tex. 

Wyoming  Will  Have  New  70-Mile 
Transmission  Line.  —  Work  was 
started  .some  weeks  ago  by  the  Moun¬ 
tain  States  Power  Company  on  70  miles 
of  33,000-volt  transmission  line  which 
will  extend  from  Lovell  to  Worland, 
Wyo.,  by  way  of  (ireybull,  in  order  to 
deliver  power  from  the  transmission 
system  of  the  United  States  Reclamation 
.Service  now  serving  Lovell.  This  line 
will  lie  in  a  position  to  serve  other  towns 
in  the  Big  Horn  Valley  besides  those 
named,  .such  as  Basin  and  Manderson. 
It  is  to  he  ready  on  Oct.  15. 

Pr(h;ram  of  American  Welding 
.Society. — For  the  fall  meeting  of  the 
.•American  Welding  Society  at  the 
Bellevue-Stratford  Hotel,  Philadelphia. 
Oct.  8  to  12,  many  papers  are  sched¬ 
uled.  including  those  which  follow : 
“Welding  in  Heating,  Ventilating  and 
Plumbing,”  R.  A.  Jack;  “Testing  Joints 
for  Aircraft  Structures.”  H.  L.  Whitte- 
more  and  H.  H.  Moss :  “Welds  at 
Elevated  Temperatures.”  Prof.  C. 


Moser;  "Welding  in  the  Automobile 
Industry,”  J.  W.  Meadowcroft;  “Design 
of  Welded  Structures,”  F.  P.  McKib- 
ben,  and  “Erecting  a  Building  by 
Welding,”  J,  F.  Lincoln.  Dr.  Karl 
Bung  of  Germany  will  display  a  film 
entitled  “Studies  of  the  Metal  Arc.” 

Central  Maine  Power  Company 
Dams  Sebasticook  River. — Rehabili¬ 
tation  of  Burnham  dam,  on  the  Sehasti- 
cook  River,  5  miles  from  Pittsfield,  Me., 
is  under  way  to  increase  the  generating 
capacity  of  the  Central  Maine  Power 
Company.  The  plant  will  have  an  out¬ 
put  of  1500  hp.  The  original  penstock 
and  power  house  will  be  used,  although 
provision  will  lie  made  for  erection  of 
new  buildings  in  the  future.  The  station 
is  just  off  the  Waterville-Bangor  state 
highway.  The  site  is  already  coffered 
and  the  river  bottom  excavated. 

McGraw-Hill  Publishing  Com¬ 
pany  AND  Publisher  of  “Textile 
World”  Affiliate. — Affiliation  of  the 
Bragdon,  Lord  &  Nagle  Company,  pub¬ 
lisher  of  Textile  World,  with  the  Mc- 
<iraw-Hill  Publishing  Company,  which 
publishes  the  Electrical  World  and 
thirteen  other  technical  and  business 
periodicals,  is  announced  by  James  H. 
McGraw,  president  of  the  company  last 
named.  The  Textile  World  is  the  oldest 
business  paper  in  its  field,  having  been 
established  in  1868.  The  Bragdon,  Lord 
&  Nagle  organization  will  operate  as  a 
separate  division  of  the  McGraw-Hill 
Publishing  Company.  Henry  G.  Lord 
will  continue  as  its  president  and  Frank 
I..  Nagle  as  chairman  of  the  board. 

State  Authority  for  Osceola 
(  Mo.)  Plant  on  Osage  River  Asked. 
— The  West  Missouri  Power  Company, 
wiiose  headquarters  are  at  Pleasant 
Hill,  Mo.,  has  applied  to  the  Missouri 
Public  Service  Commission  for  per¬ 
mission  to  con.struct  a  hydro-electric 
dam  and  power  plant  on  the  Osage 
River  at  Osceola,  Mo.  The  dam  and 
power  plant  will  cost  approximately 
$356,900.  Two  800-kw.  generators  will 
he  installed.  The  energy  will  lie  sup¬ 
plied  to  the  Ozark  Utilities  Company 
and  the  Missouri  Public  Service  Com¬ 
pany,  both  of  which  operate  in  western 
and  southwestern  Missouri.  The  oper¬ 
ating  expense  annually  will  be  $31,850 
after  the  power  plant  is  constructed. 

.Mobile's  Municipal  Electric 
Plans. — The  City  Commission  of  Mo¬ 
bile.  Ala.,  has  passed  an  ordinance 
authorizing  the  proposed  “white  ways” 
on  a  group  of  principal  streets  in  the 
business  district  of  Mobile  as  well  as 
sections  of  several  streets  in  residential 
territory,  among  them  the  historic  Gov¬ 
ernment  Street.  The  cost,  which  will  lie 
distributed  against  the  property  liene- 
fited,  is  estimated  at  $200,000.  Harry  T. 
Hartwell,  waterworks  commissioner, 
has  begun  an  investigation  into  the 
economic  advisability  of  constructing  a 
municipal  electric  plant  at  Mobile  the 
primary  function  of  which  would  be  to 
furnish  power  for  operating  the  water¬ 
works  system. 


North  Central  .Association  Wh.i 
Hold  Group  Conferences  Again  This 
Year. — The  executive  committee  of  the 
North  Central  Division,  N.E.L.A.,  has 
again  approved  group  conferences  in¬ 
stead  of  a  general  convention  of  this  as 
sociation,  last  year’s  experience  having 
proved  encouraging  to  this  plan.  An  ac¬ 
counting  conference  will  be  held  on  Oct. 
19-20,  an  engineering  meeting  on  Jan. 
21-22,  1929,  and  a  commercial  sale> 
meeting  on  Feb.  25-26,  all  at  the  Nicol 
let  Hotel  in  Minneapolis.  It  has  been 
decided,  however,  to  hold  a  convention 
in  1929  and  every  two  years  thereafter. 

More  Power  from  Raquette  River. 
N.  Y.  —  The  St.  Lawrence  Valle\ 
Power  Corporation  of  Potsdam,  N.  Y.. 
is  installing  additional  generating  equip 
ment  at  its  Colton  hydro-electric  plant 
which  will  bring  the  potential  capacity 
of  that  plant  to  38,000  hp.  It  is  the 
largest  of  the  company’s  chain  of  de 
velopments  on  the  Raquette  River.  The 
new  equipment  consists  of  a  Ib.OOO-hj), 
unit — General  Electric  generator  and 
Morris  waterwheel  —  and  will  be  an 
addition  to  two  11,000-hp.  units  now  in 
the  plant.  Installation  is  expected  to  be 
completed  early  in  November. 

Two  Black  River  Hydro  Project." 
AT  Watertown,  N.  Y.  —  Two  new 
hydro-electric  power  developments 
within  the  city  of  Watertown,  N.  Y., 
which  will  lie  among  the  largest  on 
the  Black  River,  are  under  considera¬ 
tion.  The  sites  awaiting  development 
are  owned  by  the  Factory  Square 
Power  Association  and  the  Beebe  Island 
Power  Association.  One  power  plant 
w’ould  lie  built  below  Factory  Street 
bridge  and  the  second  at  the  lower 
end  of  Beebe  Island.  Under  the  plan 
all  of  the  power  w'ould  be  developed 
and  p(K)led  at  one  plant. 

Pacific  tLxs  &  F.i.kctric’s  Mokk- 
LUMNE  Project. — The  Pacific  Gas  & 
Electric  Company  has  applied  to  the 
California  Railroad  Commission  for  au¬ 
thority  to  begin  the  construction  of  a 
comprehensive  project  of  hydro-electric 
development  on  the  North  Fork  of  the 
Mokelumne  River  and  its  tributaries, 
contemplating  the  utilization  of  the  flow 
of  the  North  Fork,  as  regulated  by  ex¬ 
isting  and  proposed  storage  reservoirs, 
through  the  head  to  the  tailwater  eleva¬ 
tion  of  applicant’s  existing  Electra 
power  plant.  It  is  the  company’s  plan 
to  construct  a  chain  of  four  or  more 
hydro-electric  power  plants  having  a 
total  installed  capacity  of  147,000  kva. 

Delegate.s  to  International  Illu¬ 
mination  Congress  See  Lighting 
Spectacle  at  Niagara  Falls.  — 
Searchlamps  of  nearly  2,000,000,000  cp. 
brought  the  legend  of  the  “Indian  Maid 
of  the  White  Canoe”  before  the  eyes 
of  thousands  of  spectators  at  Niagara 
Falls  two  weeks  ago  when  the  foreign 
delegates  to  the  International  Illumina¬ 
tion  Congress  were  there.  W.  D’Arcy 
Ryan,  director  of  the  illuminating  engi¬ 
neering  laboratory  of  the  General  Elec¬ 
tric  (Company,  used  a  searchlamp  of 
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60,000,000  cp.  intensified  nine  times  to 
project  from  a  plate  against  the  mist  of 
the  Horseshoe  Falls  an  image  of  the 
maiden  poised  in  a  canoe  laden  with 
fruit.  A  battery  of  24  searchlights  rated 
at  60,000,0(X)  cp.  each  was  used  as 
auxiliary  equipment. 


Dkl.awakk  &  Lack.\w.\.\.\.\  Elec¬ 
trification. — Direct  current  of  3,000 
volts  will  lie  used,  according  to  an  an¬ 
nouncement  this  week,  by  the  Delaware, 
Lackawanna  &  W'estern  Railroad  for 
propelling  suburban  trains  on  the  173 
miles  of  track  it  will  electrify  in  the 
northern  New  Jersey  zone.  This  sys¬ 
tem  is  deemed  the  best  suited  to  meet 
operating  requirements  applying  in  both 
suburban  and  main-line  service,  in  the 
event  that  later  it  may  be  thought  de¬ 
sirable  to  carry  the  electrification  of  the 
road  over  the  Pocono  Mountains  to 
.Scranton  and  the  anthracite  coal  fields. 
.\nother  detail  will  be  the  installation  of 
mercury-arc  rectifiers  in  connection  with 
the  application  of  power  to  the  trains. 


(lENERATINC  STATIONS  IN  TuRKE 

Large  New  Jersey  Cities  Aba.mkinei). 
— Three  more  old-time  generating  sta¬ 
tions  of  the  Public  Service  Electric  & 
Gas  Company  in  New  Jersey  have  bowed 
their  way  out  of  the  modern  picture  and 
are  being  dismantled.  They  are  respec¬ 
tively  at  Paterson,  Camden  and  Trenton. 
With  the  abandonment  of  these  three 
stations,  only  five  generating  stations — 
Kearny,  Essex,  Marion.  Perth  Amboy 
and  Burlington — remain  in  active  oper- 
.Ttion,  with  Cranford  as  a  standby. 
Camden  and  Paterson  are  still  Iteing 
continued  as  substations.  In  December, 
1903,  the  year  in  which  the  Public  Serv¬ 
ice  Corporation  of  New  Jersey  was 
organized,  28  generating  stations  were 
in  operation  with  a  total  capacity  of 
40,075  kva.,  while  the  five  stations  in 
active  oneration  todav  have  a  capacitv 
of  607,526  kva. 


Florida  Power  &  Light  Reports  on 
.Storm  Damage. — S.  R.  Inch,  president 
of  the  Florida  Power  &  Light  Company, 
reported  to  the  American  Power  &  Light 
Company  last  w'eek  on  the  damage  suf¬ 
fered  by  that  system  from  the  hurricane, 
his  report,  which  followed  an  inspection 
of  the  storm  area  from  Miami  to  Fort 
Pierce,  being  issued  too  late  to  be  in¬ 
cluded  in  the  Electrical  World’s  ac¬ 
count  of  the  storm’s  effects.  Mr.  Inch 
said  that  probably  85  per  cent  of  the 
distribution  poles  in  West  Palm  Beach, 
where  the  disturbance  was  especially 
violent,  were  standing,  but  that  the  wires 
were  generally  in  bad  shape  and  that 
complete  repairs  would  probably  take 
thirty  days.  Power-plant  damage  at 
West  Palm  Beach  was  light  e.xcept  for 
the  destruction  of  a  garage.  At  Palm 
ileach  the  damage  to  lines  was  sur¬ 
prisingly  small,  as  was  the  damage  in 
Okeechobee,  Sanford  and  other  places. 
Service  in  these  towns  was  quickly  re¬ 
sumed.  The  transmission  line  from 
Sanford  to  Stuart  was  also  rapidly  re¬ 
stored  to  service.  The  company’s  Diesel- 
engine  plant  at  Pahokee  was  not  badly 
<lamaged. 


Eugene,  Ore.,  Defends  Private 
Ownership. — Although  it  is  the  most 
extensive  operator  of  publicly  owned 
utilities  in  the  State  of  Oregon,  the  city 
of  Eugene  has  assumed  the  leading  role 
in  a  campaign  to  defeat  the  four  ini- 
tiatetl  water  measures  which,  should 
any  one  of  them  be  adopted,  would 
virtually  authorize  the  state  to  maintain 
sole  public  ownership  jurisdiction  over 
the  waters  of  four  of  the  common¬ 
wealth’s  principal  power  streams.  The 
Eugene  municipal  authorities  have  ap- 
pointeil  a  special  committee  of  citizens 
to  wage  this  contest,  and  the  repre¬ 
sentatives  of  51  civic  organizations 
throughout  the  state  met  in  Portland 
on  Sept.  12  and  assisted  in  the  formula¬ 
tion  of  definite  plans  for  opposing  the 
bills.  C)perators  of  privately  owned 
utilities  have  so  far  refrained  from  tak¬ 
ing  any  active  part  in  the  campaign, 
despite  the  charges  that  they  are  mainly 
responsible  for  the  introduction  of  tin* 
water-power  legislation. 


Coming  Meetings 

[A  complete  directory  of  electrical 
associations,  with  their  secretaries,  is 
publi.shed  in  the  first  issue  of  every 
volume.  For  latest  list  see  issue  for 
•luly  7,  page  48.] 

■Xmerican  Society  of  Mechanical  Kiigi- 
neer.s — Boston,  Oct.  1-3.  (’.  W.  Kice, 

29  West  39th  St.,  New  York. 
.Vssociation  of  Fldison  Illuminat- 
inp  Companies — Chamberlin-Vander- 
hilt  Hotel.  Old  Point  Comfort,  Va., 
Oct.  1  to  5.  P.  S.  Millar,  East  End 
Ave.  and  80th  St.,  New  York. 
.National  Safety  Council — Hotel  Penn- 
.sylvania.  New  York,  Oct.  2-5.  W.  H. 
Cameron,  108  Blast  Ohio  Street,  Chi¬ 
cago. 

Southern  Appalachian  Power  Confer¬ 
ence — Atlanta,  Oct.  8-10.  W.  A. 
Nelson.  Charlottesville,  Va. 

.Xmerican  Welding  Society — Philadel¬ 
phia.  Oct.  8-13.  M.  M.  Kelly,  33 
VVest  39th  St.,'  New  York. 

Eastern  A.ssociatlon  of  Electrical  In¬ 
spectors — Municipal  Bldg.,  Spring- 
field,  Mass.,  Oct.  10-11.  R.  Walker, 
85  John  St.,  New  York. 

Kan.sas  Section,  N.E.L.A.  —  Wichita, 
Kan.,  Oct.  18-19.  H.  Bee  Jones,  401 
National  Reserve  Bldg.,  Topeka. 
■Xmerican  Engineering  Council — Admin¬ 
istrative  board.  I'ittsburgh,  Oct. 
19-20.  B.  W.  Wallace,  26  Jackson 
Place.  Washington,  D.  C. 
International  Association  of  Municipal 
Electrlcian.s — Hotel  Montelson,  New 
Orleans,  Oct.  22-26.  H.  N.  I-ang, 
Box  1864,  Orlando,  F'la. 

Public  Utilities  Association  of  West 
Virginia — Hotel  Pritchard,  Hunting- 
ton,  Oct.  24-25.  A  Bliss  McCrum, 
514  Charleston  National  Bank  Bldg., 
Charleston. 

.American  Institute  of  Electrical  Engi¬ 
neers  —  Regional  meeting,  Atlanta, 
Oct.  29-31.  F'.  B.  Hutchinson,  33 

West  39th  St.,  New  York. 

National  Electrical  Manufacturers' 
Association — Briarclift  Bodge,  Briar- 
cliff,  N.  A'.,  Oct.  29-Nov.  1.  S.  N. 
Clarkson,  420  Bexington  Ave.,  New 
York. 

Electrical  Credit  Association — Middle 
and  Southern  Atlantic  States  Divi¬ 
sion,  Philadelphia,  Nov.  1 :  .1.  W. 
Crum,  1211  Arch  St.,  Philadelphia. 
Central  Division,  Chicago,  Nov.  15-16  ; 
F.  P.  Vo.se,  1008  Marquette  Bldg., 
Chicago.  New  Y'ork  Division,  New 
York,  Dec.  17  ;  W.  J.  Kreger,  261 
Broadway,  New  York. 

National  Electrical  Wholesalers’  Asso¬ 
ciation — Chicago,  Nov.  12-16.  E. 
Ilonald  Tolies,  165  Broadway,  New 
A’ork. 

National  Association  of  Railroad  and 
Utilities  Commissioners  —  New 
Orleans,  Nov.  13-16.  J.  B.  Walker, 
270  Madison  Ave.,  New  York. 

ITiblic  Utilities  Association  of  Vir¬ 
ginia — Hotel  Roanoke,  Roanoke,  Va., 
Nov.  21-22.  .A.  B.  Tunis,  301  East 

Grace  St.,  Richmond,  Va. 


Commission 

Rulings 

cM. _ _ — 

Dam  Reco.n’struction  on  Boundary 
.Stream  and  Interst.xte  Hydro  Service.-^ 
The  findings  of  the  New  Hampshire  Public 
Service  Commission  on  the  application  of 
tlie  Bellows  Falls  Canal  Company  of  Ver¬ 
mont  some  time  ago  for  permission  to 
reconstruct  its  dam  across  the  Connecticut 
River  between  the  toxxii  of  WaljKile,  in 
New  Hampshire,  and  the  village  of  Bellows 
Falls,  in  Vermont,  the  reconstructed  dam 
to  be  11  ft.  higher  than  the  present  dam. 
have  just  been  printed  in  Public  Utilitu's 
Reports.  This  case  led  to  protracted  hear¬ 
ings  on  account  of  its  interstate  nature,  the 
jKJwer  being  generated  wholly  in  Vermont. 
The  New  Hampshire  commission  held  that: 
( 1 )  The  reconstruction  of  a  dam  to  an 
increased  capacity  for  the  production  of 
additional  energy  which  is  to  be  delivered 
beyond  the  state  borders  is  not  for  the 
“public  use  and  benefit’’  within  the  mean¬ 
ing  of  an  act  providing  for  such  recon¬ 
struction  where  the  Public  Service  Com¬ 
mission  shall  find  the  same  to  be  for  “public 
use  and  benefit,’’  unless  the  state  reserves 
jurisdiction  over  the  total  amount  of  power 
developed,  for  the  purpose  of  protecting 
the  local  state  demand,  and  unless  there  is 
demand  for  some  additional  consumption 
within  the  state.  (2)  A  public  service  law 
giving  the  state  commission  control  over 
the  exportation  of  hvdro-electric  energy 
bey(jnd  the  state  boundary  has  no  applica¬ 
tion  to  a  case  where  a  dam  is  constructed 
on  a  river  within  the  state  but  the  power 
is  generated  beyond  the  state  limits.  (3l 
Reconstruction  of  the  dam  for  increased 
capacity  is  approved  since  the  petitioner,  a 
foreign  corporation,  stipulates  that  it  will 
submit  to  the  jurisdiction  of  the  local  com¬ 
mission  as  to  the  amount  of  electricity  gen¬ 
erated  in  the  adjoining  state  by  the  water 
diverted  within  this  state  which  shall  be 
delivered  to  the  local  public  and  the  terms 
upon  which  it  shall  be  furnished. 

Recent  Court 

D  ecisions 

cM _ _ _ 

Violent  Fluctuations  in  Volume  of 
Water  in  Storage  Reservoir  Forbidden. 
— The  Supreme  Court  of  New  York  at 
Syracuse  has  granted  an  injunction  asked 
by  Fred  W.  Hammond  and  others  against 
the  Antwerp  Light  &  Power  Company  and 
Joseph  Baumert.  The  plaintiffs,  cottage 
and  property  owners  at  Lake  Bonaparte  in 
the  Adirondacks,  alleged  that  the  defend¬ 
ants  during  the  high-water  season  im¬ 
pounded  water  so  that  plaintiffs’  properties 
were  flooded  and  during  droughts  lowered 
the  water  so  that  plaintiffs’  boathouses 
were  high  and  dry.  The  Antwerp  Light  & 
Power  Company  has  two  plants  on  the 
Indian  River  and  owns  and  controls  a  site 
near  Alpine,  on  the  Bonaparte  River,  which 
flows  into  the  Indian  River.  Mr.  Baumert 
had  owned  and  controlled  a  dam  at  this 
site  from  1904  until  1910,  when  the  light 
and  power  company  was  organized.  A  dam 
regulating  the  flow  of  water  was  in  opera¬ 
tion  during  that  time.  In  1920  the  power 
company  built  below  the  old  dam  a  second 
dam  with  a  higher  crest.  The  court  order 
forbade  impounding  the  water  above  the 
level  of  the  new  dam  or  lowering  it  more 
than  12  inches  below  that  level. 
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News  About  Men  of  the  Industry 
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//.  B.  Bryans  Appointed  to 
New  Executive  Position 

Henry  B.  Bryans,  for  the  past  year 
general  superintendent  in  charge  of 
engineering  of  the  Philadelphia  Subur¬ 
ban-Counties  Gas  &  Electric  Company, 
has  recently  been  appointed  assistant 
general  manager  of  the  Philadelphia 
Electric  Company.  Mr.  Bryans  brings 
to  his  new  position  a  broad  background 
of  general  engineering  practice  and  op¬ 
eration  in  the  state  of  Pennsylvania, 
including  connections  with  the  Fulton 
County  Gas  &  Electric  Company,  the 
United  Gas  Improvement  Company  and 
the  Counties  Gas  &  Electric  Company. 
He  has  been  most  diligent  in  the  com- 


H.  B.  Bryans 


mittee  work  of  the  National  Electric 
Light  Association,  the  Pennsylvania 
Electric  Association,  the  American 
Institute  of  Electrical  Engineers  and  he 
holds  nienibership  in  the  American  So¬ 
ciety  of  Mechanical  Engineers,  the 
American  Gas  Association  and  other 
similar  organizatiotis. 


Edward  J.  Mehren,  vice-president 
and  editorial  director  of  the  McGraw- 
Hill  Publishing  Company,  has  been 
appointed  editor  of  the  Magazine  of 
Business,  which  recently  came  under 
McGraw-Hill  control  through  the  con¬ 
solidation  of  that  organization  and  the 
A.  \V.  Shaw  Company  of  Chicago. 
The  Magazine  of  Business  is  published 
for  the  leaders  in  every  branch  of 
American  business  and  treats  of  those 
major  developments  that  affect  business 
in  general,  banking  and  finance,  manu¬ 
facturing  and  production,  sales  and 
distribution  and  in  the  servicing  fields, 
such  as  transportation,  communication 
and  electric  light  and  power.  The 
editorship  of  such  a  paper  requires  some 
one  with  a  broad  experience  in  business 
and  a  thorough  knowledge  of  editorial 
and  publishing  practice.  It  is  for  these 
reasons  that  ^Ir.  Mehren,  who  has  been 
with  the  McGraw-Hill  organization  for 
21  years,  was  selected  for  the  editor¬ 
ship.  Mr.  Mehren  began  his  publishing 


career  as  an  associate  editor  on  Engi¬ 
neering  Record.  Subsequently  he  be¬ 
came  editor  of  Engineering  Record  and 
of  Engineering  News-Record.  For  the 
last  five  years  he  has  been  vice-pres¬ 
ident  and  editorial  director  of  the 
McGraw-Hill  Publishing  Company,  in 
charge  of  the  editorial  activities  of  the 
organization.  He  has  a  wide  acquaint¬ 
ance  throughout  business  and  is  noted 
for  his  writing  and  addresses  on  engi¬ 
neering,  industrial  and  business  topics. 
Mr.  Mehren  will  continue  as  vice- 
president  and  editorial  director  of  the 
McGraw-Hill  Company. 


P.  J.  Morrissey  in  New  York 

P.  J.  Morrissey,  formerly  vice-pres¬ 
ident  of  the  Pennsylvania  Electric  Com¬ 
pany,  Johnstown,  Pa.,  has  been  trans¬ 
ferred  to  New  York  as  vice-president 
of  the  Consumers  Construction  Com¬ 
pany,  which  supervises  construction  en¬ 
gineering  services  for  the  Associated 
System.  Mr.  Morrissey,  who  is  one  of 
the  pioneers  in  the  development  of  the 
Pennsylvania  properties  and  who  has 
been  instrumental  to  a  large  degree  in 
the  building  up  of  the  Pennsylvania 
group,  took  up  his  duties  in  New  York 
Sept.  1.  His  early  experience  follow¬ 
ing  graduation  from  Pennsylvania  State 
College  was  with  the  Detroit  Edison 
Company.  In  1911  he  affiliated  himself 
with  the  electrical  properties  in  Johns¬ 
town  as  general  manager  of  the  Ci.izens’ 
Light,  Heat  &  Power  Company  of  Penn¬ 
sylvania.  When  that  utility  and  several 
affiliated  companies  were  merged  to 
form  the  Penn  Public  Service  Corpora¬ 
tion  Mr.  Morrissey  became  vice-pres¬ 
ident.  He  is  active  in  the  Pennsylvania 
Electric  Association,  being  a  past- 
president. 

George  R.  Kerr  has  been  appointed 
vice-president  and  treasurer  of  the 
Canadian  Westinghouse  Company.  Mr. 
Kerr  was  one  of  the  original  members 
of  the  Westinghouse  Manufacturing 
Company,  Ltd.  When  the  Canadian 
Westinghouse  Company  was  organized 
in  1903  Mr.  Kerr  was  placed  in  charge 
of  the  accounting  end  of  the  business 
and  has  been  identified  with  the  remark¬ 
able  progress  made  by  this  company 
since  its  inception.  His  appointment  as 
treasurer  dates  back  ten  years. 

Judge  T.  J.  Brown,  chairman  of  the 
Missouri  Public  Service  Commission, 
has  resigned,  effective  Oct.  1,  and  will 
be  succeeded  as  chairman  by  Judge 
Almon  Ing,  who  has  been  on  the  com¬ 
mission  since  early  in  1925.  Judge 
Brown’s  place  on  the  board  will  be  filled 
by  J.  Perry  Painter,  now  assistant  gen¬ 
eral  counsel  of  the  commission  and 
formerly  its  secretary.  Judge  Brown, 
who  was  appointed  a  member  of  the 
commission  by  Governor  Hyde  in  July, 
1923,  will  practice  law  in  Jefferson  City. 


Dr.  Acheson  Donor  of 
Electrochemical  Award 

Dr.  Edward  Goodrich  Acheson,  who 
has  recently  presented  to  the  American 
Electrochemical  Society  $25,000  as  a 
trust  fund  to  form  the  basis  of  an  award 
every  second  year  of  a  gold  medal  and 
a  prize  of  $1,000  for  a  distinguished 
contribution  to  any  of  the  branches 
fostered  by  the  American  Electrochem¬ 
ical  Society,  is  well  known  for  his  nu 
merous  inventions.  In  1880  he  entered 
the  employ  of  Thomas  A.  Edison  at 
Menlo  Park,  N.  J.,  his  first  position 
being  that  of  assistant  draftsman  under 
John  Kruesi  (father  of  the  present 
president  of  the  American  Electrochem- 


E.  G.  Acheson 


ical  Society).  In  July,  1881,  Dr. 
Acheson  was  sent  as  first  assistant  en¬ 
gineer  of  the  Edison  interests  to  the 
Electrical  Exposition  in  Paris.  He  re¬ 
turned  to  the  United  States  in  1884  and 
for  a  time  was  connected  with  the  Con¬ 
solidated  Lamp  Company  of  Brooklyn 
and  the  Standard  Underground  Cable 
Company  of  Pittsburgh.  The  spirit  of 
experiment  was  strong  with  him  and 
electrical  and  chemical  problems  engaged 
his  spare  hours.  Early  in  1891  Dr. 
Acheson  produced  in  the  electric  fur¬ 
nace  the  first  sample  of  carborundum, 
the  well-known  abrasive  and  refractory 
now  used  all  over  the  world.  The  in¬ 
vention  of  carborundum  has  been  of 
great  benefit  to  many  industries,  cheap¬ 
ening  the  production  of  numerous 
articles  and  improving  the  finish  of 
many  others.  Not  long  after  the  in¬ 
vention  of  carborundum  Dr.  Acheson 
produced  the  first  large  sample  of  artifi¬ 
cial  graphite,  the  applications  of  which 
number  a  thousand  and  one. 


Johns  Hopkins,  assistant  secretary 
of  the  United  Gas  Improvement  Com 
pany.  has  been  promoted  to  the  position 
of  secretary  of  the  company  to  succeed 
George  W.  Curran,  resigned.  Mr.  Hop 
kins  started  his  public  utility  career  in 
the  accounting  department  of  the  Ameri¬ 
can  Gas  Company  thirteen  years  ago. 
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B.  H.  Gardner  to  Direct  Sales 
of  Columbia  Organization 

B.  H,  Gardner  has  been  appointed 
director  of  sales  of  the  Columbia  Engi¬ 
neering  &  Management  Corporation. 
Mr.  Gardner  will  supervise  and  co-or¬ 
dinate  the  new-business  activities,  both 
gas  and  electric,  of  Columbia  System 
properties,  in  co-operation  with  the 
executives  and  commercial  departments 
of  the  various  companies.  His  head¬ 
quarters  will  be  in  the  Columbia  offices 
at  Columbus,  Ohio.  Mr.  Gardner,  who 
will  assume  his  new  duties  Oct.  1,  has 
had  wide  experience  in  the  utility  busi¬ 
ness,  his  first  connection  having  been 
with  the  Dayton  Power  &  Light  Com¬ 
pany,  one  of  the  subsidiaries  of  the 
present  Columbia  System.  He  was  with 
the  Dayton  company  from  1906  to  1912, 
being  in  the  sales  end  of  the  business 
most  of  that  time.  For  nine  years  he 
was  with  the  Connecticut  Light  & 
Power  Company  with  headquarters  at 
Waterbury.  With  that  company  he 
had  charge  of  all  sales  and  advertising 
and  served  for  several  years  as  local 
manager  of  some  of  their  properties. 
For  the  past  seven  years  he  has  been 
connected  with  the  Northern  Indiana 
Public  Service  Company,  for  three 
years  as  manager  at  Lafayette  and  for 
the  past  four  years  as  assistant  to  the 
vice-president  at  the  main  office  at 
Hammond,  Ind.  Mr.  Gardner  has  served 
on  various  committees  of  the  N.E.L.A. 
and  the  A.G.A. 


H.  U.  Hart  has  been  appointed  vice- 
president  and  chief  engineer  of  the 
Canadian  Westinghouse  Company.  In 
1893  Mr.  Hart  enrolled  as  a  student- 
apprentice  of  the  Westinghouse  Electric 
&  Manufacturing  Company  at  Pitts¬ 
burgh.  His  advancement  in  the  dif¬ 
ferent  branches  of  the  works  and  engi¬ 
neering  department  was  rapid,  and  in 
1899  he  was  sent  to  the  French  West¬ 
inghouse  Company  as  designing  elec¬ 
trical  engineer,  and  was  later  appointed 
as  chief  engineer.  During  this  period 
Mr.  Hart  had  charge  of  the  design  of 
some  very  large  generators  then  being 
built  for  water-power  developments  in 
France  and  Italy.  In  1905  he  was  se¬ 
cured  by  the  Canadian  Westinghouse 
Company  as  chief  engineer. 

O.  F.  Haas  has  been  appointed  as¬ 
sistant  general  manager  of  the  Atlantic- 
Federal  Division  at  New  York  City  of 
the  National  Lamp  Works  of  the  Gen¬ 
eral  Electric  Company.  This  appoint¬ 
ment  becomes  effective  Oct.  1.  Mr. 
Haas  removed  to  Nela  Park  following 
graduation  from  the  University  rf  Illi¬ 
nois  in  1918  and  has  since  worked  with 
Ward  Harrison,  director  of  illuminat¬ 
ing  engineering.  He  became  interested 
in  street  lighting  activities  and  today 
is  internationally  recognized  as  one  of 
the  foremost  authorities  on  this  subject. 
Two  of  the  best  lighted  streets  in  the 
world.  State  Street,  Chicago,  and  Su¬ 
perior  Avenue,  Cleveland,  are,  in  part, 
the  result  of  Mr.  Haas’  efforts.  He 
was  also  instrumental  in  floodlighting 


the  new  Ohio  Bell  Telephone  Company 
in  Cleveland.  When  the  United  States 
government  began  working  on  a 
transcontinental,  airway  system  Mr. 
Haas  offered  many  lighting  sugges¬ 
tions,  for  which  he  was  cited  by  the 
United  States  Post  Office  Department. 

W.  D.  Johnston  Heads  Rocky 
Mountain  Division 

W."  D.  Johnston,  who  was  elected 
president  of  the  Rocky  Mountain  divi¬ 
sion  of  the  National  Electric  Light  As¬ 
sociation,  as  announced  in  the  Sept.  22 
issue  of  the  Electrical  World,  has 
been  identified  with  the  electrical  indus¬ 
try  in  the  West  for  almost  twenty  years. 
In  1909  he  became  associated  with  the 
Nunn  interests  in  the  operation  of  the 
Telluride  Power  Company  of  Utah. 
Three  years  later  he  was  awarded  a 


IV.  D.  Johnston 


C.  C.  Christ  Assumes 
New  Duties 

Clarence  C.  Christ  has  been  made 
vice-president  of  the  General  Public 
Utilities  Company,  the  subsidiaries  of 
which  are  owned  by  the  American  Com¬ 
munity  Power  Company,  operating  out 
of  St.  Louis.  Mr.  Christ  started  his 
public  utility  career  with  the  Citizens’ 
Traction  Company  in  Oil  City,  Pa.  In 
1920  he  was  transferred  to  Day  &  Zim- 
mermann,  Inc.,  Philadelphia,  who  at 
that  time  operated  the  Citizens’  Traction 
Company.  In  this  new  connection  Mr. 
Christ  had  charge  of  the  merchandise 
divisions  of  all  Day  &  Zimmermann 
properties,  and  later  was  given  charge 
of  the  new-business  activities  and  tbe 
rate  structures  of  all  of  the  light  and 
power  properties  operated  by  Day  & 
Zimmermann.  With  the  sale  of  the  Gen¬ 
eral  Public  Utilities  Company  to  the 
American  Community  Power  Company 
Mr.  Christ  became  vice-president. 


Alexander  H.  Kriden  has  been 
elected  a  director  of  the  Burke  Electric 
Company,  Erie,  Pa. 

R.  A.  Hatch,  sales  manager  of  the 
Pawtucket  division  of  the  Blackstone 
Valley  Gas  &  Electric  Company  and  the 
Pawtucket  Gas  Company,  has  resigned. 
Mr.  Haigh  is  removing  to  Detroit  to 
engage  in  the  securities  business. 

Obituary 
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scholarship  by  the  Telluride  association, 
the  educational  foundation  established 
by  L.  L.  Nunn  in  connection  with 
Cornell  University,  and  in  1917  he  was 
graduated  with  the  degrees  of  A.B.  and 
M.E.  Following  graduation  he  spent 
three  years  with  the  Bell  Telephone 
Company  of  Pennsylvania  in  the 
capacity  of  designing  and  power  engi¬ 
neer.  In  1920  he  was  appointed  gen¬ 
eral  superintendent  of  the  Natrona 
Power  Company  at  Casper,  Wyo.,  a 
Nunn  subsidiary,  under  the  direction  of 
E.  P.  Bacon,  whom  he  succeeded  when 
the  company  was  sold  to  the  Byllesby 
interests,  and  Mr.  Bacon  formed  an¬ 
other  company.  Mr.  Johnston  is  now 
division  manager  of  the  Mountain  States 
Power  Company,  Casper,  Wyo. 


George  A.  Cooper  of  the  Mononga- 
hela  West  Penn  Public  Service  Com¬ 
pany,  Fairmont,  W.  Va.,  has  been 
appointed  an  assistant  chief  business 
specialist  in  the  division  of  simplified 
practice  of  the  Bureau  of  Standards, 
U.  S.  Department  of  Commerce.  Prior 
to  affiliating  himself  with  the  division 
of  simplified  practice  Mr.  Cooper  was 
superintendent  of  materials  of  the 
Monongahela  West  Penn  Public  Serv¬ 
ice  Company.  He  has  had  considerable 
experience  in  the  actual  application  of 
simplified  practice  within  a  company. 


George  J.  Wells,  chief  electrical  in¬ 
spector  for  the  Electrical  Bureau,  Phila¬ 
delphia,  died  suddenly  in  Atlantic  City 
Sept.  8.  Mr.  Wells  was  prominent  in 
engineering  circles  in  the  Quaker  City. 

Robert  E.  Brown,  for  41  years  man¬ 
ager  of  the  Mankato  (Minn.)  division 
of  the  Northern  States  Power  Company, 
died  June  27,  after  an  illness  of  several 
months.  He  took  charge  of  the  local 
gas  company  in  1887  and  when  the  local 
electric  service  was  purchased,  two  years 
later,  he  was  made  manager.  In  1910 
the  property  was  purchased  by  H.  M. 
Byllesby  &  Company  and  Mr.  Brown 
was  retained. 

Walter  N.  Gordanier,  superin¬ 
tendent  of  the  Electron  generating  sta¬ 
tion  of  the  Puget  Sound  Power  &  Light 
Company,  died  Aug.  25.  A  native  of 
Ontario,  Canada,  Mr.  Gordanier  re¬ 
ceived  his  technical  training  at  the 
Queens  University.  He  had  obtained 
some  experience  with  the  General  Elec¬ 
tric  Company  at  Petersboro,  Canada,  on 
transformer  and  motor  testing  during 
his  vacation  periods.  Removing  west 
to  British  Columbia  upon  the  com¬ 
pletion  of  his  college  course,  he  entered 
the  employ  of  the  Columbia  Improve¬ 
ment  Company  at  Electron.  It  was  in 
1912  that  he  became  superintendent  of 
the  station,  the  position  he  held  at  the 
time  of  his  death. 
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Stocks  Turn  Upward  in 
Heavy  Trading 

Several  Issues  Near  Prez'ious  High 

Levels — Effect  of  High  Money  Rates 

on  General  Ensiness 

OWER  and  light  stocks  moved  defi¬ 
nitely  upward  again  this  week. 
Several  point  gains  are  recorded  in  a 
nunil)er  of  issues  and  practically  the  en¬ 
tire  list  of  actively  traded  common 
stocks  are  in  higher  ground  than  a  week 
ago. 

Electric  Bond  &  Share  Securities  com¬ 
mon  has  been  unusually  active,  showing 
a  gain  of  as  much  as  7^  points  in  a 
single  day’s  trading  and  approaching  the 
st(x:k’s  previous  high  mark.  The  com¬ 
pany  has  just  announced  an  issue  of 
rights  to  shareholders  on  a  basis  of  one 
for  three  at  $90. 

Engineers  Public  Service  was  also  in 
heavy  demand,  selling  up  close  to  its 
previous  high  of  46^.  Trading  was  ac¬ 
tive  in  the  case  of  Commonwealth  Power 
around  87-88  and  Consolidated  Gas  of 
New  York  around  81-82. 

Effect  of  Highek  Mo.xey  Rates 

.Money  rates,  which  constitute  a  topic 
of  interest  in  the  current  financial  mar¬ 
kets,  are  discus.sed  from  an  interesting 
viewpoint  in  the  current  quarterly  re¬ 
view  of  Halsey,  Stuart  &  Company. 
.\fter  discussing  the  increase  in  rates 
and  the  drop  in  volume  of  new  financing, 
the  review  makes  this  comment  as  to 
the  effect  of  higher  money  on  business 
generally : 

The  significant — and  encouraging — thing 
ab  »ut  all  this,  however,  is  that  it  reflects  no 
basically  unsound  conditions  in  business  and 
industry.  In  fact,  it  is  a  striking  com¬ 
mentary  on  the  strength  and  soundness  of 
business  generally  that  it  has  continued 
active  in  the  face  of  the  prevailing  high 
iirtHiey  rates.  Despite  the  handicap  of  high 
money,  which,  of  course,  adds  to  the  cost 
of  o])eration,  business  in  most  lines  still 
continues  at  the  active  pace  set  earlier  in 
the  year.  _ 

July  Customer  Ownership 
Sales  $7,901,000 

Sales  of  electric  light  and  power 
company  stock  locally  to  customers  and 
employees  in  July  i)alanced  the  high 
figures  for  May  and  June  by  dropping 
to  the  smallest  totals,  slightly  below 
those  of  F'ebruarv.  thus  far  this  vear: 
138.2(X)  shares,  valued  at  $7,901,000. 
sold  in  10,950  transactions,  according 
to  reports  from  individual  companies 
received  by  the  Electrical  Wori.d. 
The  average  per  transaction,  $720,  is 
within  the  usual  range :  the  average 
price  per  share.  $57,  reflects  the  com¬ 
bined  influence  of  $100  shares  account¬ 
ing  for  about  seven-tenths  of  the  money 
value  and  of  shares  sold  at  prices  from 
$25  to  $40  making  up  the  remainder. 
The  reports  indicate,  in  general,  a  lack 


of  activity ;  many  companies  made  no 
sales  whatever.  But  there  are  high 
individual  exceptions,  one  company’s 
sales  exceeding  $2,000,000.  Four  others 
had  .sales  exceeding  $500,000  and  nine 
reported  between  $100,000  and  $500,000 
for  the  month’s  transactions. 


Consumers  Power  Stock¬ 
holders  Offered  Shares 

Stockholders  of  the  Consumers  Power 
Company  at  the  annual  meeting  held 
Aug.  7,  1928,  authorized  an  increase  of 
250,000  shares  without  par  or  face  value 
in  the  authorized  preferred  capital  stock 
of  the  company.  This  preferred  stock 
can  be  issued  and  sold  only  when 
authorized  by  the  Michigan  Public 
Utilities  Commission  for  capital  ex¬ 
penditures,  including  the  acquisition  of 
property,  the  construction,  completion, 
extension  or  improvement  of  facilities 


SIXTEEN  years  ago  the  Middle  West 
Utilities  Company  was  organized 
with  the  purpose  of  bringing  electric 
service  at  a  low  cost  to  the  small  com¬ 
munities  and  countryside.  A  study  of 


the  growtli  of  this  Insull  holding  com¬ 
pany  proves  beyond  a  doubt  that  this 
purpose  is  being  fulfilled.  With  its  sub¬ 
sidiary  companies’  systems  extending 
over  19  states.  2,000  communities  are 
at  the  pre.sent  time  deriving  the  indus¬ 
trial  and  domestic  benefits  resulting 
from  electric  service.  In  1925  alone  the 
total  purchases  for  the  year  represented 
an  addition  of  543  communities  to  the 


or  for  the  improvement  or  maintenance 
of  service,  made  necessary  by  the 
growth  of  the  company  and  the  in¬ 
creased  demands  for  service.  A  series 
of  $5  cumulative  preferred  stock  with¬ 
out  par  or  face  value,  with  dividend- 
payable  quarterly  on  the  first  days  of  Jan¬ 
uary,  April,  July  and  October,  entitled, 
upon  dissolution,  to  $100  per  share  and 
accrued  dividends  and  callable  upon  6(1 
days’  notice  at  105  and  accrued  divi 
(lends,  has  been  created  and  all  stock 
holders  of  the  company  have  been  of 
fered  an  opportunity  to  purchase  this 
stock  at  $95  per  share  and  accrued 
dividends  to  date  of  payment.  Sub¬ 
scriptions  under  this  offer  will  be  re 
ceived  up  to  and  including  Oct.  8,  1928, 
and  may  be  paid  in  full  or  in  install 
ments,  under  this  company’s  time  pay 
ment  plan  of  a  down  payment  of  $10  per 
share  and  the  balance  in  monthly  in 
stallments  of  $10  per  share  with  a  final 
payment  of  $5. 


system  and  in  1926  and  again  in  1928 
substantial  aetjuisitions  were  made  in 
the  Southwest  and  in  New  England. 
Gross  earnings  of  the  subsidiary  com¬ 
panies  for  the  year  1927,  with  earnings 
of  the  new  properties  in¬ 
cluded  only  from  the  dates  of 
their  acquisition,  amounted 
to  $96,659,078,  an  increa.se 
of  11.9  per  cent  over  the 
year  1926.  Net  earnings 
totaled  $35,878,095,  repre¬ 
senting  an  increase  of 
$4,962,385,  or  16.05  per  cent, 
over  the  net  earnings  of  the 
preceding  fiscal  period.  The 
accompanying  table  shows 
the  income  account  state¬ 
ment  of  the  chief  subsidiaries 
of  the  Middle  West  Utilities 
Company. 

During  the  year  the  Mid¬ 
dle  West  subsidiaries  set 
aside  appropriations  from 
income  of  $4,120,360  for  fu¬ 
ture  retirements,  renewals 
and  replacements  of  physical 
properties.  In  addition 
$6,502,343  was  expended 
during  the  year  by  the  sub 
sidiaries  for  ordinary  re¬ 
pairs  and  maintenance  of 
operating  efficiency  of  their  properties, 
making  a  total  of  $10,622,703  for  depre¬ 
ciation  and  maintenance.  This  amount 
is  12.71  per  cent  of  the  $83,550,918  of 
gross  operating  earnings  of  the  subsid¬ 
iaries  as  shown  in  the  analysis  of  gross 
earnings. 

The  generation,  transmission  and  dis¬ 
tribution  of  electrical  energy  for  pow’er. 
light  and  heat  provided  in  the  year  6‘* 


Middle  West  Utilities  Extending 
Field  of  Operation 


Middle  U  est  Utilities  earnings 
show  consistent  grozvth 
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per  cent  of  the  gross  operating  earnings 
of  the  subsidiary  operating  companies. 
'I'he  increase  in  electric  generation  dur¬ 
ing  the  year  1927  represented  almost  al¬ 
together  a  growth  within  existing  prop¬ 
erties,  as  the  acquisition  of  new  prop¬ 
erties  was  fewer  than  in  preceding 
years.  Steam  and  hydro  generation 
were  both  greater,  the  total  generation 
tor  the  year  being  an  increase  of  18.9 
per  cent  over  that  of  1926.  Electrical 
output  in  1927  amounted  to  2,354,241,- 
555  kw.,  as  compared  with  2,054,497,637 
kw.  in  1926.  In  1922  the  output  totaled 
only  711,950.821  kw.  A  significant  fact 
in  this  connection  is  that  while  the 
energy  generated  by  steam  plants  in¬ 
creased  20.3  per  cent  in  1927,  the  fuel 
used  increased  only  a  little  over  5  per 
cent,  a  considerable  accomplishment  in 
the  way  of  operating  economies. 

Fuel  consumption  per  kilowatt-hour 


of  electricity  generated  was  conspicu¬ 
ously  lowered  during  the  year  1927,  the 
decrease  being  equivalent  to  one-third 
of  a  pound  of  coal  per  kilowatt-hour. 
This  includes  all  steam  plants,  small  as 
well  as  large.  An  increase  of  20  per 
cent  in  kilowatt-hours  generated  by 
steam  was  realized  in  1927  with  a  5  per 
cent  increase  in  fuel.  As  a  result,  the 
consumers  profited  because  'new  domes¬ 
tic  rate  schedules  were  put  into  effect. 
Electric  rates  did  not  advance  with 
other  prices  in  the  war  period  covering 
the  years  1913  to  1918,  but  wartime  con¬ 
ditions  caused  increases  after  1918.  The 
income  per  kilowatt-hour  of  electricity 
sold  by  subsidiaries  of  the  Middle  West 
Utilities  Company  rose  after  1918,  but 
began  to  decline  again  about  1922. 

In  1925  the  figure  for  residence  and 
commercial  service  —  comprising  the 
great  bulk  of  the  company’s  customers 


Middle  West  rtillties  Company 
1927 

316,824  $9, 
,273,392  1, 

424,927 
618,506  8, 

823,044  4, 


Total  income . $11, 

Expenditures .  I, 

Interest  and  taxes . 

Net  income .  9, 

I)ividends  (pf.  and  pr.  In.)..  5, 

Proportion  of  subs,  undis¬ 
tributed  surplus .  3, 

Combined  surplus  earniiiKs. .  6, 

Dividends  on  common.  2, 

balance . .  4, 


192,939  2 

988,401  6 

272,014  2 

716,387  4 


1926 

663,087 

,106,138 

325,460 

231,489 

810,725 

874,763 

,295,526 

,046,666 

248,860 


Central  d'  South  IV eat  Utilities  Company 
(Consolidated  Income  Account) 

Gross  revenues .  $28,047,641  $23,763,366 

<  >peratinK  expanses  and  taxes  16,891,338  14,591,964 

Retirement... .  1,364,403  1,061,779 

<  )peratinK  income .  9,791,900  8,109,623 

Fixed  charnes  (subs.) .  2,832,405  2,397,360 

Discount  amortisation .  533,424  480,529 

Minority  interest .  2,390,288  1,606,212 

Balance  accruing .  4,035,783  3,625,522 

Central  Illinois  Public  Service  Company 
(Consolidated  Income  Account) 

Gross  earnings . $13,444,713  $12,744,077 

Operating  expenses  and  taxes  8,251,008  8,137,157 

Net  earnings .  5,193,705  4,606,920 

Fixed  charges .  2,229,849  2,055,762 

Balance . 2,963,856  2,551,158 

Depreciation .  416,337  399,112 

Net  income .  2,497,519  2,152,046 

Dividends .  2,308,309  1,988,047 

.Surplus .  189,210  163,999 

Central  Power  Company 

Gross  revenue .  $1,124,725  $924,396 

0|>erating  expenses  and  taxes  736,159  643,907 

Retirement . .  39,5  13  11,063 

Net  revenues .  349,053  269,426 

Fixed  charges .  151,776  140,652 

Interest,  rentals,  federal  taxes  50,702  20,282 

Balance .  146,575  108,492 

Preferred  dividends .  70,536  59,142 

Surplus .  76,039  49,350 


Illinois  Northern  Utilities  Company 


Gross  earnings .  $3,302,500 

<  >l>erating  expenses,  taxes,  etc.  1,705,186 


Rentals.  , 

Net  earnings . 

Fixed  charges . 

Balance . 

I  )epreciation . 

P.alance  for  dividends. 

Dividends . 

Surplus . 


41,950 

1,555,364 

488,407 

1,066,957 

160,144 

906,813 

639,998 

266,815 


$3,078,753 

1,656,990 

41,979 

1,379,784 

437,142 

942,642 

113,903 

828,739 

621,939 

206,800 


Indiana  Hydro-Electric  Power  Company 

$572,034  $494,354 

158,621  138,375 

413,413  355,979 

4,479  577 

417,892  356,556 


(iross  earnings . 

<  ’perating  expenses  and  taxes 

Net  income . 

<Jther  income . 

Total  income . 

Interest,  debt  discount,  re¬ 
tirement  reserve,  etc.  .  . 

Balance  available  for  divi¬ 
dends . 

Preferred  dividends. . 

' urplus . 


222,281  231,363 


195, 

138 

57 


611 

372 

239 


125,193 

123,216 

1,977 


Interstate  Public  Service  Company 


< 'oerating  revenue .  $9,991,303  $9,721,901 

<  derating  expenses  and  taxes  6,456,508  6,328,235 

"'et  income .  3,534,795  3,393,666 

'  •’her  income .  29,074  28,707 


Total  income . 

3,563,869 

3,422,373 

Balance  for  interest  ,  etc.  . . 

3,398,985 

3,257,158 

Bond  interest,  etc . 

1,603,765 

1,477,582 

Balance. . .  . 

1,795,220 

1,779,576 

Depreciation . 

253,137 

281,651 

Balance  for  dividends . 

1,542,083 

1,497,925 

Dividends . 

1,408,873 

1,373,700 

Surplus . 

133,210 

124,225 

Kentucky  Utilities  Company 

(Consolidated  Income  .\ccount) 

Gross  revenues . 

$5,942,432 

$5,119,766 

Operating  expenses,  taxes 
and  depreciation . 

3,778,060 

3,213,444 

Net  operating  revenues . 

2,164,372 

1,906,322 

Other  income . 

401,740 

457,742 

Total  income  . . 

2,566,112 

2,364,064 

Fixed  charges . 

1,059,423 

1,038,707 

Net  income . 

1,506,689 

1,325,357 

Dividends . 

1,408,761 

1,233,241 

Surplus . 

97,928 

92,116 

Michigan  Goa  A  Electric  Company 

Gross  earnings . 

$1,148,308 

$1,027,021 

( Iperating  expenses  and  taxes 

738,916 

702,514 

Retirement . 

44,736 

28,766 

Net  income . 

364,656 

295,741 

Fixed  charges,  etc . 

171,223 

152,200 

Balance . 

193,433 

143,541 

Dividends. . . . 

179,809 

120,193 

Surplus  . 

13,624 

23,348 

Missouri  Gas  A  Electric  Service  Company 

Opterating  revenues . 

$633,484 

$616,048 

Operating  expenses,  depreci¬ 
ation  and  taxes.  . . 

478,182 

475,023 

Net  operating  income . 

155,302 

141,025 

Non-operating  income . 

1,605 

1,784 

Total  income . 

156,907 

142,809 

Interest . 

84,853 

73,156 

Amortization,  etc . 

5,004 

4,932 

Balance...  . 

67,050 

64,721 

Dividends . 

54,498 

54,261 

Surplus  . 

12,552 

10,460 

North  West  Utililies  Company 

Gross  earnings . 

$1,041,294 

$916,810 

Administration  expenses.. . . 

43,896 

45,951 

Net  earnings .  . 

997,398 

870,859 

Fixed  charges . 

2,250 

Balance  . 

997,398 

868,609 

Dividends. . .  . 

916,237 

756,646 

Surfllus  .  . . 

81,161 

111,963 

National  Electric  Power  Company 

(Consolidated  Income  Account) 

Gross  earnings . 

$18,088,731  $17,251,682 

Operating  expenses,  taxes, 
depreciation,  etc .  .  . 

11,243,917 

10,735,290 

Net  earnings  ...  . 

6,844,814 

6,516,392 

Fixed  charges . 

4,787,077 

4,514,953 

Balance  for  dividends . 

2,057,737 

2,001,439 

Dividends . 

1,828,285 

793,904 

Surplus . 

229,452 

1,207,535 

United  Utilities  Company 

Gross  revenue . 

$146,266 

$130,733 

Operating  expenses  and  taxes 

93,200 

84,370 

Net  revenues . 

53,066 

'  46,363 

Other  income . 

35,402 

36,614 

Total  income  . 

88,468 

82,977 

Fixed  charges . 

23,700 

23,700 

Depreciation . 

7,872 

5,188 

Net  income . 

56,896 

54,089 

Dividends . 

44,627 

44,790 

Surplus . 

12,269 

9,299 

— was  practically  back  to  the  1918  level, 
and  the  records  for  1927  shows  a  fur¬ 
ther  decline  to  a  figure  substantially 
below  the  residence  and  commercial 
rates  in  1918.  This  means  that  for  resi¬ 
dence  and  commercial  service  the  rev¬ 
enue  per  kilowatt-hour  is  now  below  the 
pre-war  level  despite  the  fact  that  prices 
of  fuel,  labor  and  other  essentials  are 
still  emphatically  higher.  The  power 
service  cost  per  kilowatt-hour  continued 
downward  in  1927  in  a  similar  manner. 

The  subsidiary  companies  were  active 
in  construction  work  during  the  year, 
adding  to  generating  facilities,  extend¬ 
ing  tran.smission  lines  and  distribution 
systems  and  interconnecting  transmis¬ 
sion  systems  for  greater  economy  and 
reliability  of  service.  Expenditures  for 
new  construction  during  the  year  aggre¬ 
gated  $47,379,887,  an  increase  of  $8,- 
991,460  over  the  amount  expended  in 

1926.  Miles  of  transmission  lines  at  the 
close  of  1927  totaled  17,273,  compared 
with  14,454  in  1926  and  11,432  in  1925. 

The  total  number  of  stockholders  of  all 
subsidiaries  of  the  Middle  West  Utilities 
Company  at  the  close  of  the  year  was 
155,386.  During  1927  alone  the  sub¬ 
sidiary  companies  sold  216,899  shares  of 
their  prior  lien  and  preferred  stock.  In 
addition,  stock  had  been  sold  Dec.  31, 

1927.  to  5,807  subscribers  on  the  partial- 
payment  plan.  In  financing  the  extension 
of  service,  customer  ownership  contin¬ 
ues  to  lie  an  important  phase  of  the  sub¬ 
sidiaries’  business. 


New  Subsidiary  Organized  in 
United  Merger. — The  entire  holdings 
of  the  Koppers  interests  in  the  preferred 
and  common  stocks  of  the  American 
Light  &  Traction  Company  have  been 
transferred  to  the  United  American 
Company,  a  newly  organized  subsidiary 
of  the  system,  in  return  for  $26,872,970 
of  United  American  twenty-year  5  per 
cent  debentures  and  150,(K)0  shares  of 
class  A  common  stock  of  the  United 
Light  &  Power  Company.  In  the  sys¬ 
tem’s  structure  United  American  is  a 
subsidiary  of  the  Uniterl  Light  &  Rail¬ 
ways  Company  of  Delaware,  a  subsidiary 
of  the  United  Light  &  Power  Company. 
The  American  Light  &  Traction  Com¬ 
pany,  through  stocks  held  by  United 
Light  &  Railways  prior  to  this  transac¬ 
tion  and  through  the  additional  stocks 
transferred  to  United  American,  is, 
therefore,  an  indirect  subskliary  of 
United  Light  &  Power. 


Finance  Committee  Formed  by 
Standard  Gas. — At  the  regular  meet¬ 
ing  of  the  board  of  directors  of  the 
Standard  Gas  &  Electric  Company 
there  was  created  a  finance  committee, 
to  have  supervision  over  all  financial 
affiairs  of  the  company.  This  commit¬ 
tee  consists  of  B.  W.  Lynch,  chairman ; 
R.  J.  Graf,  J.  H.  Briggs  and  M.  A.  Mor¬ 
rison,  all  of  whom  are  vice-presidents 
of  the  company.  At  the  same  meeting 
the  Standard  Gas  &  Electric  Company 
declared  a  dividend  of  $1.75  a  share 
quarterly  on  the  7  per  cent  prior 
preference  stock  and  87^  cents  a  share 
on  the  common  stock,  both  payable  Oct. 
25  to  stockholders  of  record  Sept.  30. 
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Utility  Earnings  Reports  Continue  Favorable 


Per  <  >perating 

Cent  Ratio 

1928  1927  Increase  1928  1927 

American  Water  Works  A  Klectric 


and  sube. 

(Year  ended  July  3 1) 

Gross  eariiiiiKs .  $49,994,367  $47,551,693  5.1  52  52 

Net  earnings .  23,856,814  22,935,774  4.0 

Cities  Service 

(Year  ended  July  31) 

Gross  earnings .  33,267,230  30,078,734  10.6 

Net  earnings .  32,136,624  28,995,833  10.9 

Detroit  Edison  and  subs. 

(7  months  ended  July  31) 

Gross  earnings  .  29,796,886  27,287,204  9.2  66  69 

Net  earnings .  10,177,678  8,432,145  20.7 


Per  Operating 

Cent  Ratio 


Illinois  Power  A  Light  and  subs. 
(Year  ended  June  30) 

1928 

1927 

Increase 

1928 

1927 

Gross  earnings . 

$32,557,685  $31,647,01 1 

2.9 

59 

60 

Net  earnings . 

New  Orleans  Public  Service 
(Year  ended  June  30) 

13,429,261 

12,497,174 

7.  5 

Gross  earnings . 

18.594,325 

18,027,258 

3.2 

62 

63 

Net  earnings . 

United  Light  A  Power  and  subs. 
(Year  ended  June  30) 

7,131,773 

6,690,817 

6.6 

Gross  earnings . 

45.434,721 

41,537,329 

9.4 

58 

59 

Net  earnings .  19,260,226 

Virginia  Electric  A  Power  and  subs. 

(Year  ended  July  31) 

17,225,487 

11.8 

Gross  earnings . 

15,871.939 

15,146,487 

4.8 

58 

60 

Net  earnings . 

6,638,628 

6.089,747 

9.0 

New  Preferred  Stock 
Issues  Appear 

During  the  last  week  of  Septeniher 
tlie  Roche.ster  Central  Tower  Corpora¬ 
tion  made  an  offering  of  6  per  cent 
cumulative  preferred  stock  to  the  amount 
of  $8,000, 0(K),  the  price  being  97  and 
accrued  dividend.  It  will  he  recalled 
that  this  new  holding  company  issued 
the  preceding  week  5  per  cent  gold 
tlehentures,  totaling  $22,500,000.  The 
proceeds  from  the  sale  of  these  deben¬ 
tures,  together  with  $1S.(K)0,000  of  pre¬ 
ferred  stock  (of  which  this  offering  is 
a  part,  the  balance  having  been  ex¬ 
changed,  or  underwritten  for  distribu¬ 
tion  in  the  territory  served),  and 
1,600.000  shares  of  common  stock  will 
he  used  for  the  accpiisition  of  all  the 
common  stocks  of  the  companies  to  he 
owned  by  the  Rochester  Central  Power 
Corporation. 

The  United  I’uhlic  Utilities  Com¬ 
pany  issued  15,0(K)  shares  of  $6  dividend 
series  preferred  stock  without  par 
value  at  $91.50  per  share  and  accrued 
dividends,  yielding  over  6.55  per  cent. 
I'his  company  owns  all  of  the  out.stand- 
ing  bonds,  indebtedness  (except  current 
indebtedness  not  in  excess  of  current 
assets)  and  at  least  95  per  cent  of  the 
capital  stock  of  operating  subsidiaries 
furnishing  public  utility  service  to  a 
group  of  communities  in  the  territory 
lying  between  Dayton,  Ohio,  and  Win¬ 
chester,  Ind.,  in  North  and  South 
Dakota  and  in  Alabama,  Texas,  Arkan¬ 
sas  and  Louisiana. 

With  the  jnirpose  of  aceptiring  addi¬ 
tional  interests  in  certain  electric  light 
and  power  companies  and  for  other  cor¬ 
porate  purposes,  the  .American  Super¬ 
power  Corporation  issued  6(),()()()  shares 
of  first  preferred  stock  at  $99A  a  share 
and  accrued  dividends,  to  yield  over 
6  per  cent. 

'I'hree  foreign  issues  appeared  among 
the  new  offerings.  The  five-million-dol- 
lar  issue  of  $6  cumulative  first  preferred 
shares  of  the  Foreign  Li.ght  &  Tower 
C'ompany  was  priced  at  $1(K)  per  .share, 
to  yield  6  per  cent.  Each  cumulative 
first  preferred  share  was  accompanied 
by  one  common  share.  Of  this  total 
$3,0()0,()(K)  has  been  sold  abroad  by  the 
Union  Bank  of  Switzerland.  fhe  sec¬ 
ond  foreign  loan  was  raised  by  the 
Rhine- Westphalia  Electric  Tower  Cor¬ 
poration  in  the  form  of  consolidated 


mortgage  gold  bonds,  totaling  $20,- 
000,000.  The  Gatineau  Tower  Company 
made  an  offering  of  6  per  cent  gold 
debentures,  totaling  $7,500,000,  the 
price  being  101  and  accrued  interest  to 
yield  over  5.88  per  cent. 

Among  the  new  bond  offerings  was 
an  issue  of  first  mortgage  5  per  cent 
gold  bonds  of  the  (jreen  Mountain 
Tower  Corporation  priced  at  96^  and 
accrued  interest,  to  yield  about  5.27 
jier  cent,  a  piece  of  financing  involving 
$7.200.(K)0.  The  Green  Mountain  Power 
(’orporation  now  owns  and  presently 
will  own  properties  in  the  north  central 
part  of  V  ermont. 

The  Memphis  Tower  &  Light  Company 
made  an  offering  of  first  and  refunding 
mortgage  gold  bonds,  amounting  to 
$3,()()0.()(K)  at  93  and  accrued  interest, 
to  yield  about  4|  per  cent. 


Ei.fxtric  Bond  &  Sii.xrf.  Sfxi'ritie.s 
TO  Issue  Stock. — Directors  of  the  Elec¬ 
tric  Bond  &  Share  Securities  Corpora¬ 
tion  have  voted  to  offer  to  holders  of 


its  common  stock  of  record  of  Get.  4 
one  additional  share  at  $90  for  each 
three  shares  then  held.  This  will  mean 
the  issuance  of  801.275  .shares.  War¬ 
rants  for  the  new  shares  will  expire 
on  Oct.  31. 

Foreign  Companies  Borrow 
Extensively  in  United  States 

Foreign  public  utility  corporations 
borrowed  in  the  American  market  from 
the  beginning  of  1924  to  the  end  of  1927 
a  total  par  value  of  $722,925,000  in 
publicly  offered  securities,  or  about  20 
per  cent  of  the  total  corporate  financing 
done  in  this  market  during  that  period. 
These  figures  were  contained  in  a  study 
recently  made  by  the  finance  and  invest¬ 
ment  division  of  the  Department  of 
Commerce. 

The  accompanying  table  compiled  by 
the  Ei.ectric.m.  W'ored  shows  the  ex¬ 
tent  to  which  electric  light  and  power 
and  electrical  manufacturing  companies 
borrowed  in  the  .American  market  dur¬ 
ing  the  first  nine  months  of  1928. 


foreign  Electrical  Financing  in  192S 


Name  of  Company 

Canada 

SaRuenay  Electric  Company . 

International  Power  &  Paper  Company . 

.\bitibi  Power  &  Paper  Company . 

Nova  Scotia  Light  &  Power  Company  . 

Shawinigan  Water  &  Power  Company . 

Gatineau  Power  Company . 

Germany 

Weatphalia  United  Electric  Power  Corporation 
Municipal  Gas  &  Electric  Company  of 
Hrecklingliausen 

Electric  Power  Corporation . 

General  Electric  Company . 

Pomerania  Electric  Company . 

I’nterelbe  Power  &  Light  Company . 

Brandenburg  Electric  Power  Company . 

F]a.st  I*russian  Power  Company . 

Geafurel .  . 

Luneburg  Power,  Light  &  Waterworks  . 
Rhine-Westphalia  Electric  Power  Corporation 

Italy 

Italian  Superpower  Corporation . 

Terni-Societa  per  ITnduatria  e  rt’lettricitft. .  . . 

I.iombard  Electric  Company  . 

Piedmont  Hydro-Electric  Company . 

Norway 

<  )slo  Gas  A  Electricity  Works . 

Switzerland 

Swiss- .\merican  Electric  Company . 

Foreign  Light  A  Power  Company . 

Japan 

Nippon  Klectric  Power  Company . 

Tokyo  Electric  Light  Company . 


Issue 

First  and  collateral  trust,  5}s,  .\,  1953  $1,360,000 
F'irst  mortgage,  5s,  1 968 
Cumulative  preferred  stock,  6%. 

Cumulative  preferred  stock,  6%. . 

First  mortgage  5s,  A,  1953.  . . 

First  mortgage  5s,  .A,  1958 . 

First  and  collateral  trust,  4j8,  B,  1968 
Gold  debentures,  6', . 


First  mortgage,  6s,  .\,  1953 . 

First  mortgage,  7s,  1947 . 

F'irst  mortgage,  618,  1953 . 

Debentures,  6s,  1948 . 

Debentures,  6s,  1948 . 

Mortgage,  to,  1953 . 

Mortgage,  6s,  A,  1953 . 

First  mortgage,  68,  1953 . 

First  mortgage,  6s,  1953 . 

Debentures,  6.s,  1953 . 

F'irst  mortgage,  78,  1948 . 

Cons'd  mortgage  gold  bonds,  68,  1928 


Debentures,  6s,  1963 . 

F’irst  mortgage,  61s,  .\,  1953. 
F'irst  mortgage,  7s,  .\,  1952.. 
Gold  notes,  518,  1929 . 


Gold  bonds,  5s,  1963. 


Cumulative  first  preferred,  $6. 


First  mortgage,  61s,  1953. 
First  mortgage,  68,  1953.. 


-Amount 

TVice 

$1,360,000 

981 

4,866,000 

100 

16,000,000 

102 

10,000,000 

102 

50,000,000 

941 

3,500,000 

99J 

10,000,000 

98J 

7,500.000 

101 

20,000,000 

92; 

1,500,000 

98 

5,000,000 

99J 

10,000,000 

945 

5,000,000 

95 

3,500,000 

921 

5,000,000 

93 

5,000,000 

935 

3,500,000 

91 

5,000,000 

100 

1,100,000 

98 

20,000,000 

94 

20.250.000 

100 

12.000,000 

90 1 

4,000,000 

96 

4,000,000 

99; 

6,000,000 

951 

9,850,000 

981 

5,000,000 

100 

9,000.000 

94 

70,000,000 

901 
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Business  News  and  Market  Conditions 


Operations  Continue  on  High  Plane 

Production  in  Electrical  Manufacturing  Plants  Holding 
Well  Above  Last  Year — Eight  Months  Production 
5.1  per  Cent  Over  Same  Period  in  1927 


During  August  the  electrical  man¬ 
ufacturing  plants  of  the  nation  re- 
|)orted  that  productive  operations  were 
about  1  per  cent  under  July,  but  were 
about  8.5  per  cent  over  August  last  year. 
The  operations  of  the  electrical  manu¬ 
facturing  plants  have  been  materially 
above  those  of  last  year  ever  since 
January,  the  average  rate  of  operations 
during  the  first  eight  months  of  the 
current  year  being  about  5.1  per  cent 
over  the  same  period  in  1027.  Past 
history  would  indicate  that  September 
.should  witness  a  materially  increased 
rate  of  operations  in  these  plants.  Last 
year  this  increase  during  September  was 
14  per  cent  as  compared  with  August, 
but  by  reason  of  the  high  rate  of  opera¬ 
tions  which  has  been  maintained  during 
the  current  summer  it  is  doubtful  if  any 
such  rate  of  increase  will  be  reported  for 
the  current  September. 

The  index  of  activity  in  the  electrical 
manufacturing  industry  based  on  the 
consumption  of  electrical  energy  stands 
at  119.4  in  August,  as  compared  with 
120.8  in  July  and  110.2  in  August.  1927. 
Comparative  indexes  of  productive  ac¬ 
tivity  for  the  period  1923-25  as  100  and 
adjusted  for  number  of  working  days 
•are  as  follows: 


AuKU.st,  1!)2S  .  119.4 

July,  1928  .  120.8 

June,  1928  .  118.9 

Mhv,  1928  .  120.1 

AuKUst,  1927  .  110.2 

.\v(‘rase  first  eig-ht  months  1928 .  121.2 

Average  first  eight  months  1927 .  115.3 


The  present  production  activities  in 
the  electrical  manufacturing  industry  are 
following  in  a  general  way  the  produc¬ 
tive  operations  of  the  nation’s  industries 
as  a  whole.  The  current  summer  has 
witnessed  a  rate  of  general  manufactur¬ 
ing  operations  on  an  unusually  high 
plane.  August  operations  were  about  on 
a  level  with  July,  but  were  7.6  per  cent 
over  the  rate  of  operations  witnessed 
during  August,  1927.  American  indus¬ 
try  as  a  whole  has  been  operating  on 
an  unusually  bigh  plane  ever  since  last 
March,  and  during  this  five  months’ 
period  the  rate  of  activity  has  not  varied 
i)y  more  than  4  per  cent,  while  during 
1927  the  productive  activity  during  the 
same  period  varied  by  more  than  10 
per  cent. 

There  has  been  practically  no  so- 
called  "summer  slump’’  in  general 
industry  during  the  current  year,  al¬ 
though  one  or  two  industries,  such  as 
textiles,  have  been  witnessing  compara¬ 
tively  low  rates  of  activity  in  comparison 
with  the  operations  in  past  years. 


Westinghouse  Head  Foresees 
Expanding  Business 

While  in  Chicago  recently  inspecting 
the  company’s  properties  E.  M.  Herr  of 
New  York,  president  of  the  Westing- 
house  Electric  &  Manufacturing  Com¬ 
pany,  voiced  the  opinion  that  the  elec¬ 


trical  industry  has  created  more  jobs 
than  it  has  destroyed,  despite  the  fact 
that  much  of  the  drudgery  has  been 
taken  out  of  industry  by  replacing  man¬ 
ual  labor  by  electrically  operated 
machines. 

"Of  the  $500,000, (X)0  per  year  gross 
business  of  the  radio  enterprise,  as  much 
as  45  per  cent  is  spent  on  payrolls 
alone,”  he  .said.  "Ten  years  ago  there 
was  no  radio  industry.  Labor  elimi¬ 
nated  by  automatic  or  remote  control  in 
the  company's  power  stations  is  more 
than  replaced  by  the  numerous  jobs 
created  by  the  progress  in  the  elec¬ 
trical  industry.” 

Mr.  Herr  predicted  that  a  substantial 
improvement  in  business  is  close  at 
hand. 

"Trade  conditions  are  improving  the 
country  over,  and  from  a  careful 
analysis  of  underlying  conditions  that 
may  be  used  as  an  index  I  feel  like  say¬ 
ing  conditions  are  now  much  improved 
over  what  they  were  a  year  ago,  and 
they  will  get  better  still,”  he  declared. 

Industry  connected  with  public  util¬ 
ities  is  due  for  a  continued  growth  and 
expansion,  and  this  expansion,  Mr.  Herr 
stated,  is  founded  on  the  sound  basis  of 
confidence  that  the  public  has  in  the 
industry.  The  eagerness  with  which 
the  public  invests  its  savings  in  the  stock 
of  the  electric  light  and  power  compa¬ 
nies  shows  this,  he  pointed  out. 

"The  Westinghouse  Electric  &  Manu¬ 
facturing  Company,  in  its  plans  for 
future  expansion  and  development,  has 
been  influenced  by  the  prospects,”  he 
said.  "The  electrical  industry  is  de¬ 
veloping  in  so  many  ways  and  has  such 
far-reaching  activities  that  it  is  difficult 
to  understand  its  trend  and  future  pos¬ 
sibilities.” 
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Market  Conditions 

_ _ _ _ _ 


UTUMN  business  in  tlie  electrical 
equipment  field  is  proving  well  up 
to  expectations  in  all  sections  of 
the  country,  and  is  better  than  anticipated 
in  a  few  districts.  In  the  New  England 
and  Eastern  areas  orders  both  from 
utilities  and  from  industrial  concerns 
are  large.  In  the  .Southeast  the  volume 
continues  satisfactory,  although  no  par¬ 
ticularly  large  orders  are  recorded. 

I'arther  west  business  is  decidedly 
active  and  several  large  eciuipment 
orders  are  reported  both  from  the  St. 
Louis  district  and  throughout  the  Mid¬ 
dle  W'est.  On  the  Pacific  Coast  power 
companies  are  responsible  for  some  very 
large  orders,  especially  in  turbines  and 
transformers.  One  machinery  order  ag¬ 
gregates  $280,000. 

Copper  Up  Another  34  Cent  to 
— Zinc  Quiet 

Activity  in  copper  and  a  further  ad¬ 
vance  in  the  domestic  market  from  15 
cents  to  15^  cents.  Connecticut,  has  been 
the  feature  of  the  non-ferrous  metal 
market  the  past  week.  Lead  has  con¬ 
tinued  in  good  demand  at  unchanged 
prices.  Zinc  was  quiet  with  sellers  firm 


\KW  YOKK  MET.\[,  M.XHKKT  PTMCES 

.Sept.  19,  1928 

Sept.  26,  1928 

Cents  |)er 

Cents  Iter 

Pound 

Pound 

Ci)|)i>er,  electrolytir 

IS  00 

IS  02S 

I..<‘aa,  Am.  .S  &  It.  price 

6  SO 

6  SO 

Antimony . 

to  62S 

II 

Nirkel.innot .  . 

3S 

35 

Zinc,  spot . 

6  60 

6.60 

Tin.  Straits . 

48  00 

49  00 

.Muminum,  99  |)er  cent . 

24  30 

24  30 

Base  copper  wire  price  .Sept,  26,  1928, 

1  7{  cents. 

at  6.25  cents,  .St.  Taniis.  for  all  positions. 
'I'in  prices  advanced  slightly  on  better 
demand  from  speculative  quarters,  d'he 
activity  in  copper  and  lead  is  interpreted 
as  reflecting  keen  demand  for  fabricated 
prorlucts  on  the  part  of  ultimate  con¬ 
sumers  during  the  remainder  of  the  year. 

New  England  Sales  Advance 
in  Certain  Lines 

.\n  increase  in  certain  lines  of  elec¬ 
trical  equipment  orders  is  noted  in  the 
New  England  district.  An  outstanding 
order  was  the  placing  of  a  contract  for 
four  40,0(M)-hp.  water  wheels  operating 
under  a  head  of  150  ft.  at  the  fir.st  unit 
of  the  Fifteen-Mile  Falls  hydro-electric 
project  on  the  upper  Connecticut  River. 
Negotiations  are  under  way  for  a  con¬ 
siderable  amount  of  heavy  power  control 
eiiuipment.  Transformer  sales  increased 
and  central-station  orders  are  being  re¬ 
ceived  in  good ‘volume.  Line  material 
is  moving  .steadily  and  recently  a  num¬ 
ber  of  orders  for  line  insulators  were 
placed.  Poles  and  wire  are  active  and 
demands  for  materi.als  for  winding  up 


work  on  a  number  of  line  extensions  are 
quite  strong. 

Industrial  equipment  sales  show  an 
encouraging  trend.  An  order  for  mo¬ 
tors  amounting  to  $30,000  was  received, 
and  in  addition  switch  and  control  ap¬ 
paratus  amounting  to  $25,000  was 
ordered  for  delivery  to  a  northern 
Massachusetts  mill.  Turbo-generators 
are  being  considered  by  a  number  of 
plants.  Small  motor  sales  gained.  A 
lot  of  100  was  ordered  for  a  Massa¬ 
chusetts  knitting  mill.  Small  switch  and 
control  e(|uipment  .shows  an  upward 
tendency  in  sales.  Electrical  specialties 
are  attracting  attention  and  sales  of 
automatic  electric  traffic  signals  are  ac¬ 
tive.  Electric  furnaces  are  active  and 
negotiations  for  several  of  these  for 
western  delivery  at  an  early  date  are 
under  way.  Construction  projects  are 
as  follows : 

Richards  &  Company,  Tnc.,  Stamford, 
Conn.,  will  build  a  power  plant  at  its  chemi¬ 
cal  works  to  cost  $.^5,000. 

Sales  V olutne  Increases 
in  Eastern  District 

There  is  an  increasing  demand  for 
electrical  equipment  in  the  Eastern  dis¬ 
trict  both  from  central-station  companies 
and  indu.strial  interests  and  sales  volume 
is  showing  steady  advance.  Inquiries 
are  keeping  step  with  orders.  A  north¬ 
ern  New  ^'ork  power  company  has  con¬ 
tracted  for  a  3.()()()-kw.  turbine  unit  with 
accessories.  A  Middle  West  manufac¬ 
turer  has  .secured  a  contract  for  a  Diesel 
engine  unit  to  cost  $60,000.  Trans¬ 
former  account  is  steady,  .sales  have  a 
tendency  to  be  spotty  and  inquiries  are 
lagging.  A  metropolitan  utility  has 
placed  an  order  for  transformer  equip¬ 
ment  to  an  amount  of  $40,000. 

The  call  for  motors  and  controls  is 
holding  up  well  from  industrial  con¬ 
sumers  and  sizable  transactions  are 
under  way.  Metal-working  plants  and 
iron  and  steel  mills  are  particularly 
prominent  in  the  demand,  while  chemi¬ 
cal  plants,  cement  mills,  food  product 
factories  and  woodworking  plants  are 
also  active  purchasers.  An  Eastern 
manufacturer  has  secured  a  large  con¬ 
tract  from  a  cement  mill  in  Texas. 
Fractional-horsepower  units  are  record¬ 
ing  excellent  sales  for  refrigerator,  oil 
burner  and  other  service.  A  maker  of 
talking  machines  in  New  England  has 
contracted  for  a  quantity  of  induction 
disc  motors  to  an  amount  of  $75,000. 
A  producer  of  control  equipment  re¬ 
ports  September  business  as  excep¬ 
tionally  good,  with  inquiries  developing 
to  an  unexpected  volume. 

According  to  a  manufacturer  of  line 
equipment,  sales  are  a  little  below  aver¬ 
age  for  this  time  of  the  year.  Future 
account,  however,  looks  encouraging 
and  sizable  commitments  are  expected 
after  the  turn  of  the  month.  Railway 
business  is  showing  signs  of  early  re¬ 


vival  and  it  is  anticipated  that  current 
demand  for  minor  items  will  give  wa. 
to  contracts  of  substantal  extent.  In¬ 
sulation  sales  are  good  and  there  is  an 
excellent  tone  in  the  present  market. 
Radio  equipment  manufacturers  are 
making  substantial  purchases  and  new 
markets  are  opening  up  in  an  encourag¬ 
ing  manner  for  insulating  materials.  In 
this  latter  connection  a  manufacturer 
reports  an  order  amounting  to  about 
$30,000,  from  a  maker  of  shaving  cream 
for  material  to  be  used  for  cream  tube 
caps.  Electric  elevators  are  securing 
substantial  commitments.  Construction 
activities  in  the  Eastern  district  include: 

The  Chamberlin  Aeronautical  Corpora¬ 
tion  and  the  Crescent  Aircraft  Corporation, 
Lindenhurst,  L.  I.,  associated  organizations, 
plan  a  plant  at  Jersey  City,  N.  J.,  to  cost 
$100,000.  The  Aluminum  Company  of 
America,  Inc.,  Pittsburgh,  plans  an  addi¬ 
tion  to  its  plant  at  Massena,  N,  Y.,  to  cost 
$500,000.  The  Iloude  Engineering  Cor¬ 
poration,  Buffalo,  plans  an  addition  to  it> 
automobile  equipment  plant  to  cost  $85,000. 
The  Curtiss  Aeroplane  &  Motor  Company, 
Buffalo,  plans  a  plant  at  Tonawanda,  X.  Y.. 
to  cost  $1,500,000.  The  Ritter  Dental 
Manufacturing  Company,  Rochester,  X.  Y., 
plans  an  addition  to  cost  $200,000.  Charles 
Pfizer  &  Company,  Brooklyn,  N.  Y.,  will 
soon  take  bids  for  a  chemical  manufactur¬ 
ing  plant,  to  cost  $250,000.  The  South 
Jersey  Port  Commission  and  City  Council. 
CamJen,  N.  J.,  plan  a  marine  terminal  to 
cost  $2,000,000.  The  Public  Service  Elec¬ 
tric  &  Gas  Company,  Newark,  N.  J.,  will 
build  a  power  substation  on  Norfolk  Street, 
to  cost  $50,(M)0. 

Morris,  Wheeler  &  Company,  Philadel¬ 
phia,  plans  an  iron  and  steel  works  on  local 
site  to  cost  $1,000,000.  The  York  Ice 
Machinery  Company,  Philadelphia,  plans  a 
plant  to  cost  $140,000.  The  Philadelphia 
.^ir  Terminal,  Inc.,  Philadelphia,  recently 
organized,  plans  an  airport  at  South  Phila¬ 
delphia,  to  cost  $1,000,000,  and  will  install' 
a  flood-lighting  system.  The  Philadelphia 
&•  Reading  Coal  &  Iron  Company,  Phila¬ 
delphia,  plans  an  electric-operated  coal 
breaker  near  Locust  Summit,  Pa.,  to  co.*^t 
$500,000.  The  American  Welding  Com¬ 
pany,  Carbondale,  Pa.,  plans  additions  to 
cost  $100,000.  Scranton,  Pa.,  will  soon 
take  bids  for  a  technical  and  vocational 
high  school  addition  to  cost  $500,000.  The 
Philadelphia  Rapid  Transit  Company, 
Philadelphia,  plans  a  car  repair  shop  to 
cost  $70,000.  The  Hazel-Atlas  Glass  C<Mn- 
pany,  Washington,  Pa.,  plans  an  additinii 
to  cost  $150,000.  The  Crown  Cork  &  .Seal 
Company,  Baltimore,  will  soon  take  bids 
for  an  addition  to  metal  bottle  top  plant,  to 
cost  $150,000.  The  Board  of  Di.strict  Com¬ 
missioners,  Washington,  will  receive  bids 
until  Oct.  5  for  a  quantity  of  cast  iron 
lamp  posts  and  fittings. 

Good  V olume  of  Orders 
Reported  in  Southeast 

A  satisfactory  volume  of  small  size 
central -station  orders  is  reported  for  the 
.Southeast,  particularly  in  meter,  small 
motor  and  distribution  transformer  lines_ 
One  company  ordered  155.000  lb.  of 
weatherproof  and  30.000  lb.  of  bare  cop¬ 
per  wire,  while  another  central -station 
order  of  $6,100  was  for  distribution  and 
small  power  transformers.  A  rock¬ 
crushing  plant  in  the  Carolinas,  recently 
destroyed  by  fire,  will  be  rebuilt  and  it 
will  purchase  600  hp.  in  motor  equip- 
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nient.  There  is  a  considerable  volume 
of  industrial  business,  Such  orders  as 
arc  being  placed  at  present  by  industrials 
are  reasonably  satisfactory  as  to  total 
value  but  the  individual  orders  are  small. 
Construction  projects  are  as  follows: 

The  Parkersburg  Rig  &  Reel  Company, 
f’arkersburg,  W.  Va.,  plans  an  addition  to 
its  oil  drilling  equipment  plant,  to  cost 
$X(),000.  The  Dixie  Mineral  Products,  Inc., 
t  liattanooga,  Tenn.,  will  install  an  electric- 
oi)erated  clay  grinding  and  retinishing  plant 
to  cost  $80,000.  The  Knoxville  Power  & 
Light  Company,  Knoxville,  Tenn.,  plans  a 
substation  to  cost  $50,000.  The  Franklin 
Mineral  Products  Company,  Franklin, 
X.  C.,  will  install  a  new  mining  and  grind¬ 
ing  plant  to  cost  $65,000.  The  United 
States  Conditioning,  Analyzing  &  Testing 
Company,  Charlotte,  N.  C..  i)lans  a  plant 
for  textile  testing  to  cost  $100,000.  The 
.■\labania  Power  Company,  Hirmingham, 
will  make  extensions  in  transmission  lines 
to  Gordon  and  Odenville,  Ala.,  and  vicinity, 
Hanceville,  Ala.,  plans  a  transmission  line 
to  Blountsville,  Ala.,  and  vicinity.  Mobile, 
Ala.,  plans  a  municipal  power  plant.  De¬ 
catur,  Ga.,  plans  an  ornamental  lighting 
system.  The  Florida  Power  Corporation, 
St.  Petersburg,  Fla.,  plans  an  8-mile  trans¬ 
mission  line  to  Trenton  and  Chiefland,  Fla., 
and  vicinity. 

Active  Buying  Reported 
on  Pa  cific  Coast 

[here  has  been  heavy  power  com¬ 
pany  buying  on  the  Pacific  Coast,  in¬ 
cluding  .such  major  projects  as  a  2.500- 
kw.  General  Electric  house  turbine, 
valued  at  $35,000,  and  $15,000  worth  of 
General  Electric  transformers.  Also 
$30,000  worth  of  electric  switches  for 
the  Great  W’^estern  Power  Company’s 
steam-generating  plant  at  Hunters 
Point,  .San  Francisco.  The  Southern 
California  Edison  Company  has  bought 
2.000  yellow  pine-treated  poles  for  an 
emergency  order  and  is  also  in  the 
market  for  3,000,000  lb.  of  copper  wire 
and  about  $100,000  worth  of  treated 
cedar  poles  for  its  1929  requirements. 
The  major  machinery  order  reported 
covers  two  General  Electric  water¬ 
wheel  generators  complete  with  Pel  ton 
water  wheels,  which,  with  oil  circuit 
breakers  and  acces.sories.  totals  $280,- 
3nd  is  for  the  Ea.st  Bay  municipal 
utilities  new  plant  on  the  Mokelumne 
Piver.  The  recent  visit  of  the  Pacific 
battle  fleet  to  San  Francisco  is  reflected 
in  orders  aggregating  $5,000  for  elec¬ 
tric  repair  parts  and  turbine  overhaul¬ 
ing  by  the  Mare  Island  navv  vard. 
Other  government  projects  include  auto¬ 
matic  telephone  and  radio  receiving 
ecjuipment  for  the  veterans’  hospital  at 
Portland  and  new  barracks  and  officers’ 
quarters  totaling  $400,000  for  the  Rock¬ 
well  flying  field.  The  new  Dodge  as¬ 
sembling  plant  at  San  T.eandro  is  to 
cost  $7,000,000.  Another  bav  region 
plant  announced  is  for  Sears-Roebuck  in 
S,',n  Francisco  valued  at  $1,500,000. 

1  he  effects  of  stabilization  in  lumber 
profluction  and  the  upward  trend  in 
pri-'es  is  being  felt  and  mills  have  started 
replacement  and  expansion  programs  in 
the  Puget  Sound  district.  Inquiries  re¬ 
ported  are  numerous,  with  the  sales  of 
motors  and  apparatus  increasing.  The 


sales  reported  include  approximately 
1,000  hp.  in  motors,  ranging  from  100 
hp.  down,  to  a  cement  company  in 
Seattle;  30  machines  totaling  600  hp. 
to  a  Tacoma  sawmill;  1,500  hp.  in  mo¬ 
tors,  including  two  600-hp.  machines,  for 
a  cement  plant  in  Spokane ;  fourteen 
pumps  and  motors  for  paper  mills  in 
Tacoma  and  Hoquiam  and  numerous 
small  orders  for  mills,  woodworking 
plants  and  industrials.  Construction  of 
a  $500,000  cold  storage  plant  in  Victoria, 
B.  C.,  Canada,  is  assured.  A  street¬ 
lighting  system  for  Pullman,  Wash.,  is 
planned.  The  city  of  Seattle  will  award 
a  contract  early  in  October  for  5,800  ft. 
of  lead-covered  underground  cable  and 
white  flameproof  station  cable.  Con¬ 
struction  projects  are  as  follows: 

The  Fibreboard  Products,  Inc.,  Antioch, 
Calif.,  will  build  a  mill  to  cost  $200,(X)0. 
The  Richfield  Oil  Company,  Los  Angeles, 
plans  an  oil  storage  and  distributing  plant 
at  Sacramento,  Calif.,  to  cost  $700,000. 
The  Southern  California  Edison  Company, 
Los  Angeles,  plans  an  equipment  storage 
and  distributing  plant  at  Porterville,  Calif., 
to  cost  $35.0()0.  The  Stauffer  Chemical 
Company,  Los  Angeles,  plans  a  plant  in  the 
Compton  district,  to  cost  $100,(X)0.  The 
American  Can  Company,  New  York,  plans 
a  plant  in  the  vicinity  of  Pittsburg,  Calif., 
to  cost  $250,000.  The  Pacific  Coast  Ce¬ 
ment  Company,  Seattle,  will  make  exten¬ 
sions  to  cost  $40,0(X).  The  Ralston  Purine 
Company,  St.  Louis,  plans  a  cereal  mill  at 
Denver,  Colo.,  to  cost  $450,000. 

Pullman,  Wash.,  Blackfoot,  Idaho,  and 
Lajara,  Colo.,  plan  ornamental  lighting 
systems.  The  Arizona  Edison  Company, 
Douglas,  Ariz.,  plans  a  power  plant  at 
Naco,  Ariz.,  and  will  remove  the  present 
generating  station  at  Bisbee,  Ariz.,  to  that 
location.  J.  L.  N^unn,  Amarillo,  Tex.,  and 
associates  have  secured  a  franchise  at  Mel¬ 
rose,  N^.  M.,  and  plan  an  electric  light  and 
power  plant,  and  distributing  system. 


Improvement  Continues  in 
St.  Louis  District 

Conditions  in  the  St.  Louis  di.strict 
have  been  maintained  with  additional 
improvement.  One  contract  was  placed 
for  the  electrical  equipment  on  three 
locomotives  totaling  $47,(X)0.  A  single 
order  for  oil  well  pumping  and  drilling 
motors  to  cost  $40,000  and  others  being 
figured  show  continued  activity  in  the 
oil  fields.  Contracts  were  placed  for 
two  switchboards,  each  to  cost  $10,000, 
for  a  power  company  in  the  Southwest 
and  an  order  for  switchboard  trans¬ 
formers  and  other  station  equipment 
aggregating  $15,000  for  the  northwest¬ 
ern  part  of  the  district,  ■  Jobbers  report 
that  the  demand  for  building  construc¬ 
tion  materials  and  fixtures  is  slightly 
above  normal.  Construction  projects  are 
as  follows : 

Kansas  City,  Mo.,  is  arranging  a  fund 
of  $350,000  for  a  traffic  signal  system. 
Paris,  Ark.,  plans  extensions  in  its  munici¬ 
pal  power  plant  to  cost  $50,000.  The 
Arkansas  Power  &  Light  Company,  Stutt¬ 
gart.  Ark.,  plans  extensions  in  its  trans¬ 
mission  and  distributing  lines,  and  will 
rebuild  a  portion  of  its  present  system. 
The  State  Highway  Department,  Austin, 
Tex.,  plans  a  state-owned  cement  mill  to 
cost  $500,000.  The  Kansas  City  Southern 
Railroad  Company,  Kansas  City.  Mo.,  plans 


locomotive  shops  near  Beaumont,  Tex.,  to 
cost  $300,000.  Brownsville,  Tex.,  plans  a 
municipal  fire  alarm  system  to  cost  $30,000. 
The  Central  Power  &  Light  Company,  San 
Antonio,  Tex.,  plans  a  hydro-electric  plant 
in  the  vicinity  of  Eagle  Pass.,  Tex.,  to  cost 
$150,000,  with  transmission  lines. 

Trade  Continues  Steady 
in  Middle  West 

Good  business  continues  in  most  sec¬ 
tions  of  the  Middle  W'^est.  Many  of  the 
utility  companies  have  completed  their 
extension  work,  particularly  in  the  Chi¬ 
cago  district,  and  attention  is  being 
given  to  overload  conditions  resulting 
in  increased  activity  and  increased  con¬ 
sumption  of  materials.  Interesting 
orders  placed  include  the  construction 
of  a  plant  addition  valued  at  $110,000. 
steam  piping,  etc.,  valued  at  $80,000, 
high  pressure  blowoff  and  non-return 
valves  costing  $16,000,  one  Kellogg 
forge  and  hammer  steam  receiver,  500,- 
000  11).  of  weatherproof  wire  and  cable, 
300,000  lb.  of  hard-drawn  copper  bus¬ 
bar,  disconnecting  switches  valued  at 
$30,000.  "Mazda”  lamps  valued  at  $150,- 
(X)0  and  construction  orders  aggregating 
$50,000.  Jobbers’  sales  are  normal. 
Construction  projects  are  as  follows: 

The  University  of  Wisconsin,  Madison, 
Wis.,  plans  a  mechanical  engineering  build¬ 
ing,  to  cost  $575,0(X).  3  he  Long  Manufac¬ 
turing  Company,  Detroit,  plans  an  addition 
to  its  automobile  equipment  manufacturing 
plant,  to  cost  $75,000.  The  Olds  Motor 
Works,  Lansing,  Mich.,  plans  an  addition 
to  cost  $500,000.  The  Laboratory  Prod¬ 
ucts  Company,  Mason,  Mich.,  plans  an 
addition  to  its  prepare<l  food  manufactur¬ 
ing  plant  to  cost  $85,000.  Waupaca,  Wis., 
Calumet  City  and  Mount  Prospect,  Ill., 
plan  ornamental  lighting  systems.  The 
Rockton  Electric  Company,  Rockton,  Ill., 
operated  by  the  Wisconsin  Power  &  Light 
Company,  Madison.  Wis.,  plans  a  hydrr)- 
electric  plant  to  cost  $150,000.  The  Baker 
Manufacturing  Company,  Springfield.  Ill., 
plans  an  addition  to  its  road  machinery 
plant  to  cost  $60,000.  The  National  Tile 
Company,  Anderson,  Ind.,  plans  an  addi¬ 
tion  to  cost  $100,000.  The  Emge  Packing 
Company,  Fort  Branch,  near  Evansville, 
Ind.,  will  make  extensions  in  its  plant  to 
cost  $100,000.  The  Studehaker  Corpora¬ 
tion,  South  Bend.  Ind.,  plans  four  units 
to  cost  $450,000.  The  Container  Corpora¬ 
tion  of  America,  Cincinnati,  Ohio,  plans  an 
addition  to  cost  $100,000.  The  Metal  Air¬ 
craft  Corporation.  Cincinnati.  Ohio,  plans 
a  plant  to  cost  $70,000.  The  American 
Crystal  Company,  Cleveland,  plans  an 
electric-operated  mining  plant  on  its  min¬ 
eral  lands  near  Caddo  Gap,  Ark.  The 
Eaton  Axle  &  Spring  Company.  Cleveland, 
plans  an  addition  to  cost  $500,000.^  The 
Board  of  Clark  County  Commissioners. 
Springfield,  Ohio,  will  soon  take  bids  for 
a  power  plant  at  the  County  Children’s 
Home.  The  Otter  Tail  Powder  Company, 
Fergus  Falls,  Minn.,  will  build  a  trans¬ 
mission  line  from  Munich  to  Hampton. 
N^.  D.,  and  vicinity,  including  substation 
facilities  at  the  latter  place.  Benson.  Minn., 
plans  rebuilding  its  municipal  electric  light 
and  power  plant.  The  city  council  of 
Wa>Tie.  Neb.,  w’ill  be  in  the  market  for 
$55,000  worth  of  new  equipment,  specifica¬ 
tions  adopted  calling  for  oil  engine  of  600 
hp.  capacity.  The  Nebraska  Electric  Power 
Company,  Scott.sbluff,  Neb.,  has  secured 
permission  to  construct  50  miles  of  trans¬ 
mission  lines  to  Big  Spring,  Neb.,  from  its 
Ogallala  plant. 
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Activities  of  the  Trade 


National  Battery  Manufac¬ 
turers  Hold  Convention 

The  National  Battery  Manufacturers’ 
Association  held  its  annual  convention 
at  the  Ambassador  tiotel,  Atlantic  City, 
N.  J.,  on  Sept.  20  and  21.  The  exhibits 
of  the  products  used  in  the  making  of 
batteries  attracted  a  great  deal  of  atten¬ 
tion.  Papers  on  technical  as  well  as 
general  .subjects  included  a  talk  by  J.  B. 
Perlman  of  the  Hartford  Battery  Manu¬ 
facturing  Company  on  “What  of  the 
Future  in  the  Battery  Industry’’;  “A 
Uniform  Cost  Accounting  System  for 
the  Battery  Industry,’’  by  A.  F.  Strayer, 
treasurer  of  the  U.SL  Battery  Corpora¬ 
tion ;  “Export  Conditions,”  by  E.  L. 
Bacher  of  the  Chamber  of  Commerce 
of  the  U.S..\. :  “Standardization,”  by  Dr. 
G.  W.  \’inal.  physicist  of  the  Depart¬ 
ment  of  Commerce:  "Some  Significant 
'I'rends  in  the  Automobile  Indu.stry,”  by 
G.  M.  Graham,  vice-president  of  the 
Willy.s-Overland  Company,  and  also  a 
talk  by  E.  C.  Handler  of  the  Lyons  Stor¬ 
age  Battery  Company,  known  as  the 
“Will  Rogers”  of  the  battery  industry. 

Another  special  feature  on  the  pro¬ 
gram  was  the  showing  of  the  film  “Life 
in  the  Jungles.”  by  the  Rakuda  Wood 
Products  Company  of  Pittsburgh.  Pa. 


Applications  for  membership  in  the 
National  Electrical  Manufacturers’  As- 
.sociation,  .subject  to  the  customary  letter 
ballot,  were  received  at  the  meeting  from 
the  following  companies :  Ansonia 

Electrical  Company,  Baltimore  Copper 
Mills  Division  of  the  General  Cable 
Corporation,  Dudlo  Manufacturing 
Company  Division  of  the  General  Cable 
Corporation,  Inland  Wire  and  Cable 
Company,  Providence  Insulated  Wire 
Company.  American  Brass  Company, 
Maring  Wire  Corporation  and  the 
Seward  Wire  Company. 


Hoover  Electric  Cleaner 
Reaches  Twentieth  Birthday 

In  October  the  Hoover  Company  of 
North  Canton.  Ohio,  will  observe  the 
twentieth  birthday  of  the  Hoover  elec¬ 
tric  cleaner.  During  the  twenty  years 
more  than  2,25(),00()  Hoovers,  worth 
$150,000, 000,  have  been  sold. 


Sales  activity  is  maintained  in  fifteen 
countries,  in  Europe,  Australia  and 
America,  but  the  product  was  sold  last 
year  in  52  additional  countries  in  which 
no  .sales  organization  is  maintained. 
About  6,000  dealers  distributed  the 
Hoover  product  and  all  sales  are  dealer 
sales.  These  have  been  aided  by  an 
exceedingly  well-developed  advertising 
policy. 


The  Westinghouse  Electric  Ele¬ 
vator  Company,  Westinghouse  Build¬ 
ing,  150  Broadway,  New  York  City,  a 
subsidiary  of  the  Westinghouse  Electric 
&  Manufacturing  Company,  has  ap¬ 
pointed  R.  F.  Moon  as  its  New  York 
district  manager. 

Copeland  Products,  Inc.,  Detroit, 
manufacturer  of  electric  refrigerators, 
reports  that  in  a  sales  contest  covering 
the  entire  United  States  and  conducted 
by  the  company  the  ten  prize-winning 
cities  have  been  announced  by  W.  D. 
McElhinny,  vice-president  in  charge  of 
.sales.  They  are  Los  Angeles,  Boston 
and  Springfield,  Mass.,  Oklahoma  City, 
Milwaukee,  Akron  and  Young.stown, 
Ohio,  Memphis,  Madison,  Wis.,  and 
Spartanburg,  S.  C. 


Edison  Lamp  Agents  Launch 
“Six-Shooter”  Campaign 


Burke  Electric  Company 
Elects  Directors 

At  the  annual  meeting  of  the  stock¬ 
holders  of  the  Burke  Electric  Company 
held  at  the  company’s  office  in  Erie,  Pa., 
the  following  directors  were  elected: 
Alfred  J.  Hernsheim  and  Alexander  H. 
Kridel  of  New  York  City.  James  Burke. 
G.  R.  Metcalf,  I.  C.  Spencer,  I.  R.  Mc¬ 
Donald,  G.  H.‘  Winkler.  E.  F.  G.  H. 
Faiire,  G.  Irving  Blake,  C.  H.  Sebum 
and  R.  W'.  DeLancey  of  Erie.  Pa. 


N.E.M.A.  Wire  and  Cable 
Section’s  New  Officers 

Forty  wire  and  cable  manufacturers 
were  represented  at  a  meeting  of  the 
wire  and  c  '.ble  section  of  the  National 
Electrical  Manufacturers’  Association, 
420  Lexington  Avenue.  New  York,  at 
the  Westchester-Biltmore  Country  Club, 
Rye,  N,  Y..  on  Sept.  10.  Election  of 
officers  and  the  addition  of  eight  new 
wire  and  cable  manufacturers  to  the 
N.ational  Electrical  Manufacturers’  As¬ 
sociation  membership  were  out.standing 
re.sults  of  the  business  program.  As 
originally  organized  the  wire  and  cable 
section  included  only  the  rubher-rovered 
group.  The  scope  of  the  section,  which 
was  greatly  enlarged  at  the  meeting,  is 
now  divided  into  the  five  working 
groups  of  bare  and  weatherproof,  flex- 
il)le  cord,  magnet  wire,  power  cable  and 
rubber-covered  wire. 


IN  A  series  of  two  mammoth  sales 
meetings  the  New  York  district 
of  the  Ellison  Lamp  Works  and  its 
distributors  fired  the  opening  guns  in 
the  "Six-Shooter”  fall  .sales  activity' 
on  Edison  “Mazda”  lamps.  The  “Six- 
Shooter”  idea  is  based  on  the  reputation 
of  the  Western  cowboy  who  always  got 
what  he  went  after.  It  encourages  the 
sale  of  lamps  by  the  carton  of  six,  in.stead 
of  one  or  two  lamps  at  a  time.  The 
purpose  of  the  meetings  was  to  familiar¬ 
ize  those  in  attendance  with  the  features 
of  the  campaign  and  to  show  by  dis¬ 
cussion  and  actual  stage  demonstration 
the  most  effective  sales  and  merchandis¬ 
ing  methods  for  selling  lamps  by  the 
carton. 

The  meetings,  known  as  the  “Six- 
Shooter  Camp,”  were  held  .Sept.  18  and 
21  at  Mazdabrook,  Parsippany,  N.  J., 
a  country  club  maintaineil  for  the  per¬ 
sonnel  of  the  incandescent  lamp  depart¬ 
ment  of  the  General  Electric  Company 
by  that  organization.  Buses  and  private 
cars  transported  the  more  than  fifteen 
hundred  members  of  retail  and  distribut¬ 
ing  agents’  organizations  that  attended. 
A  large  circus  tent,  similar  to  those 
used  at  Chautaiuiuas,  housed  the  con¬ 
ferees  during  the  sessions.  Another 
smaller  tent,  known  as  the  Ammunition 
Tent,  contained  exhibits  of  sales  aids  to 
enable  the  agent  more  easily  to  sell 
lamps  by  the  carton. 

Every^  phase  of  the  “Six-Shooter” 
activity  was  covered  in  detail.  Execu¬ 
tives  of  the  Edison  Lamp  Works  spoke 
on  sales  problems  and  possibilities  and 
demonstrated  bv  means  of  several  amus¬ 


ing  and  instructive  stage  playlets  the 
good  and  bad  in  lamp  merchandising, 
pointing  out  the  pitfalls  of  ineffective 
and  ill-advised  sales  methods. 


Lincoln  Salesmen  View  New 
Welding  Equipment 

The  doors  of  the  Lincoln  Researcli 
Laboratories,  Cleveland,  were  thrown 
open  on  .Sept.  14  and  15  to  the  salesmen 
of  the  Lincoln  Electric  Company,  who 
came  from  all  parts  of  the  United  States 
and  Canada  to  view  the  important  new 
developments  in  the  design  of  electric 
arc-welding  equipment.  Demonstrations 
and  comparative  tests  were  made  before 
the  assembled  salesmen  showing  the  im¬ 
proved  performance  and  the  increased 
ease  of  operation  of  the  newly  e(iuij)ped 
“Stable-Arc”  welders.  The  radical 
changes  in  the  design  of  the  new  equip¬ 
ment  displayed  spectacular  engineering 
on  the  part  of  the  company’s  research 
engineers  and  it  is  believed  will  cause 
much  favorable  comment  when  the  new 
developments  are  announced  to  the  trade. 
The  wide  range  of  application  of  the 
electronic-tornado  principle  to  automatic 
arc-welding  was  also  demonstrated  at 
the  sales  convention. 


D.  M.  Fraser,  Ltd.,  24  East  Ade¬ 
laide  Street,  Toronto,  Canada,  has  estab¬ 
lished  a  branch  office  at  35  Notre  Dame 
Street  West,  Montreal.  P.  Q.,  Canada. 
G.  Ernest  Robertson  has  been  appointed 
manager. 
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New  Equipment  Available 

_ - _ 


Vacuum  Tube  for  Elevator 
Control 

A  new  system  of  elevator  control,  by 
iDcans  of  which  elevator  cars  are  auto¬ 
matically  brought  to  the  correct  floor 
level,  was  recently  announced  by  the 
(leneral  Electric  Company.  This 
method,  described  as  being  unusually 
simple  in  operation  and  involving  but 
few  extra  parts,  involves  the  use  of  a 
three-element  vacuum  tube  similar  to 
those  used  in  radio  sets. 

The  vacuum  tube  is  known  as  a  plio- 
tron  and  has  been  used  for  a  number  of 
years  on  railroad  locomotives  for  the 
purpose  of  transmitting  block  signals 
into  the  engineer’s  cab  in  visible  form 
so  that  the  engineer  does  not  have  to 
depend  on  watcliing  the  semaphore  and 
light  on  the  side  of  the  track.  While  it 
is  similar  to  the  common  radio  vacuum 
tube,  it  differs  in  the  value  of  operating 
voltages  which  are  used. 

The  use  of  the  pliotron  in  the  auto¬ 
matic  leveling  of  elevator  cars  is  based 
on  the  characteristic  iticrease  of  plate 
current  when  the  tube  changes  from  an 
oscillating  to  a  non-oscillating  condition. 
A  suitable  number  of  tubes  are  mounted 
on  each  elevator  car  and  these  tubes  are 
normally  in  oscillation.  By  an  arrange¬ 
ment  of  coils  and  vanes  the  motion  of 
the  car  as  it  approaches  a  floor  level  is 
made  to  stop  the  oscillation  of  the  tubes, 
thus  actuating  relays.  The  relays  govern 
control  circuits  which  slow  up  the  car 
and  stop  it  at  the  correct  position.  The 
new  method  controls  the  car  when  run¬ 
ning  in  either  direction. 


Automatic  Synchronizer 
Works  on  New  Principle 

An  automatic  synchronizer,  working 
on  an  entirely  new  principle,  has  been 
developed  recently  by  the  Westinghouse 
Electric  &  Manufacturing  Company.  It 
provides  an  accurate  and  positive 
method  of  paralleling  two  alternating- 
current  sources  in  a  minimum  amount  of 
time  with  less  possibility  of  damage  to 
station  ecjuipment  and  with  lessened  dis¬ 
turbances  and  lower  surges  on  the 
transmission  line  to  which  the  gen¬ 
erators  are  connected. 

This  automatic  synchronizer  is  de¬ 
signed  to  parallel  two  alternating-cur- 
rent  sources  when  the  phase-angle 
displacement  between  tbe  alternating 
voltage  waves  is  zero  and  the  frequency 
ditierence  is  below  a  certain  value,  de¬ 
pending  on  the  particular  application.  It 
can  he  adjusted  to  operate  only  between 
definite  frequeticy  different  limits  and 
to  close  its  contacts  at  a  certain  phase 
ad\ance,  which  will  be  proportional  to 
the  momentary  frequency  difference. 
The  amount  of  advance,  or  the  time 
elapsing  between  the  energizing  of  the 
breaker  closing  relay  and  the  closing  of 
the  breakers,  can  be  varied  by  a  single 
^tdjustment  to  suit  varying  conditions 


encountered  in  different  circuit  breaker 
applications.  Tests  run  on  this  equip¬ 
ment  prove  that  it  will  synchronize  two 
alternating-current  sources  more  quickly 
and  with  greater  accuracy  than  can  be 
done  manually. 

Automatic  Tractor  Type 
Tornado  Welder 

.\n  automatic  tractor  type  arc  welder 
utilizing  the  electronic-tornado  principle 
and  used  for  making  lap  welds  and 
butt  welds  on  large  tank  bottoms  and 
roofs,  large  pipe  and  on  similar  work, 
has  been  placed  on  the  market  by  the 
Lincoln  Electric  Company,  Cleveland. 
Ohio.  The  machine,  as  shown  in  the  ac¬ 
companying  illustration,  consists  of  an 
electronic-tornado  head  mounted  on  a 
self-propelled  four-wheel-drive  carriage. 
Power  is  supplied  through  a  flexible 

1 


cable  and  all  that  is  necessary  is  to  line 
up  the  machine  over  the  seam  to  be 
welded  and  to  start  the  arc ;  the  elec¬ 
trode  and  fibrous  autogenizer  are  fed 
automatically  as  the  tractor  travels 
forward. 

In  making  lap  welds  with  this  ma¬ 
chine  no  additional  filler  metal  is  used. 
The  heat  of  the  carbon  arc  fuses  the 
edge  of  the  top  plate  into  the  lower 
plate,  making  a  leak-proof  joint.  A 
filler  strip  is  laid  over  the  seam  to  be 
welded  when  a  butt  weld  is  desired. 


Bar  Hangers  With  Perfected  Fix¬ 
ture  Stud. — A  complete  line  of  im¬ 
proved  bar  hangers,  equipped  with  a  fix¬ 
ture  stud  operating  on  an  entirely  new 
principle,  has  been  placed  on  the  mar¬ 
ket  by  the  merchandise  department  of 
the  General  Electric  Company.  A 
special  convex  lock-nut  fastens  the  stud 
to  the  outlet  box,  which  may  still  be 
moved  to  any  position  on  the  bar.  A 
half  turn  of  the  adjusting  screw  located 
in  the  core  of  the  stud  rigidly  secures 


the  unit  to  the  bar  at  the  desired  point. 
The  straight  bar  hanger,  18  in.  long, 
is  especially  suited  for  mounting  shallow- 
ceiling  or  outlet  boxes  ^  m.  deep.  If 
the  bar  hanger  is  to  be  used  with  con¬ 
crete  work,  the  bar  serves  as  an 
effective  anchor.  The  ends  of  the  bar 
are  spread  to  prevent  the  stud  from  slip¬ 
ping  off  the  bar  and  being  lost.  A 
straight  24-in.  bar  hanger  is  also  sup¬ 
plied.  The  shallow  offset  bar  hanger, 
19^  in.  long,  is  for  mounting  boxes  1^  in. 
deep  when  no  cover  is  to  lie  used.  The 
offset  is  of  the  correct  depth  to  bring 
the  box  flush  with  the  plaster  line. 


Motor-Operated  Valve  for  Chro¬ 
mium  Plating.  —  A  new  device  for 
controlling  the  temperature  of  chromium 
plating  tanks  is  offered  Jiy  the  St.  Louis 
Motor  Valve  Company,  St.  Louis,  Mo. 
The  device  is  electrically  operated  and 
may  lie  installed  with  ease.  A  special 
totally  inclosed  reversible  motor  of  Gen¬ 
eral  Electric  manufacture  drives  a 
threaded  shaft  through  a  double- worm 
reduction  gear  mechanism.  A  lever. 


connected  to  this  shaft  and  pivoted  in 
its  center,  is  arranged  to  operate  two 
valves  alternately,  one  for  steam  and 
one  for  water.  A  limit  switch,  at  the 
top  of  the  cast  aluminum  housing,  stops 
the  motor  at  proper  positions.  The  com¬ 
plete  control  consists  of  a  contact¬ 
making  thermometer,  either  of  record¬ 
ing  or  indicating  type,  a  relay  panel, 
and  duplex  valve  unit. 

Capped  Bushi.ngs  of  Improved  Type. 
An  improved  line  of  capfied  bushings, 
introduced  by  the  General  Electric  Com¬ 
pany,  assures  an  effective  seal  for  conduit 
during  construction  w-ork.  The  cap  is 
securely  fastened  in  place  so  that  it 
w'ill  not  fall  out  from  an  accidental 
blow,  yet  it  can  easily  be  removed  when 
desired.  The  bushings  are  of  malleable 
iron,  galvanized.  The  inner  top 
shoulder  is  smoothly  rounded  to  prevent 
abrasion  of  the  wires.  The  side  ribs 
offer  a  non-skid  grip  to  fingers  or  pliers. 
The  bushings  are  made  in  three  sizes. 
1,  4  and  3  in. 
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Electrical 

Patents 

Announced  by  U.  S.  Patent  Office 

cAh _ - _ _ 3^ 


(Issued  Sept.  11,  1S28) 

1.683.590.  Impulse  I..iqhtning  Arrester; 
A.  I.,.  Atherton.  IMttsburg:h,  Pa.  App. 
filed  Aug.  22,  1922. 

1.683.591.  CLosED-t'iRcuiT  Cooling  for 
Elfxtrical  Machines  ;  A.  Baumann  and 
W.  vanRijswijk,  Baden,  Switzerland.  App. 
filed  Sept.  8,  1927. 

1.683.598.  SocKOT  AND  Fuse  Plug  ;  H.  \V. 
Benoit,  Watertown,  N.  Y.  App.  filed 
Jan.  30,  1925. 

1.683.599.  Buminair;  P.  W.  Berry,  Read¬ 
ing,  England.  App.  filed  April  30,  1924. 

1,683,601.  Althjrnating-Currbnt  Commu¬ 
tator  Motor;  D.  M.  Bliss,  Chicago,  lil. 
App.  filed  June  23,  1927. 

1,683,676.  DYNAMO-ELFxrrRic  Machine: 
H.  G.  Jungk,  Inttsburgh,  I’a.  App.  filed 
Dec.  15,  1924. 

1,683,696.  Alternating-Current  Relay  ; 

L.  H.  Peter,  Bondon,  England.  App.  filed 
Feb.  18,  1928. 

1,683,706.  Hollow-Shaft  Collector-Bead 
Supit>RT ;  T.  S.  Scott,  I’ittsburgh,  Pa. 
App.  filed  April  30,  1926. 

1,683,717.  Electrically -Ophrateid  Hair- 
Curling  Machine;  C.  Fayer,  Flushing, 
N.  V.  App.  filed  Nov.  23,  1926. 

1,683,740.  Electrical  Heater;  W.  K.  Tav- 
ender,  Haworth,  N.  J.  App.  filed  Jan. 
18,  1927. 

1,683,762.  W'ORK  Holder  for  Welding; 
W.  H.  D’Ardenne,  Bawndale,  J.  O.  Bandls, 
Fox  Cha.se,  and  I.,.  H.  Christensen,  Phila¬ 
delphia,  I’a.  App.  filed  Sept.  12,  1925. 
1,683,783.  Combined  I.,ightninq  Arrester 
and  Resistance  Unit;  C.  J.  Kelloway, 
Wilmington,  N.  C.  App.  filed  Jan.  22, 
1923. 

1,683,785.  Voltage  Regulator  ;  R.  Kum- 
menich,  Berlin,  Germany.  App.  filed  Aug. 
18,  1925. 

1,683,794.  Electric  Hammer;  W,  C. 
O’Brien,  Canton,  Ohio.  App.  filed  July 
27,  1922. 

1,683,819.  Oriented  Electrical  Contactor; 
P.  E.  Edelman,  Chicago,  Ill.  App.  filed 
Dec.  15,  1927. 

1,683,856.  Automatic  Control  Device; 
T.  F.  Bally,  Alliance,  Ohio.  App.  filed 
Aug.  20,  1926. 

1,683,886.  Manufacture  of  Steel;  R.  A. 
Hadfield,  Westminster,  England.  App. 
filed  Nov.  20,  1922. 

1,683,889.  Food  Container  and  Heater; 
W.  G.  Hayne,  Brooklyn,  N.  Y.  App.  filed 
June  13,  1927. 

1,683,904.  .Suspension-Chain  Coupling; 
P.  J.  Knoblock,  Passaic,  N.  J.  App.  filed 
Aug.  19,  1927. 

1,683,981.  Magnetic  Sharpener  for  Razor 
Blades  ;  T.  G.  Bovegrove,  Philadelphia, 
I’a.  .Vpp.  filed  July  21,- 1925. 

1,683,986.  Induction  Pressure  or  Vacuum 
Furnace;  E.  F.  Northriip,  near  Princeton, 
N.  J.  App.  filed  Aug.  1,  1925. 

1.683.992.  CiRCT’iT  Interrupter  and 
Sir'KITt;  M.  H.  Shoenberg  and  B.  Schon, 
San  k'ranci.sco,  Calif.  App.  filed  May  24, 
1926. 

1.683.993.  Electrical  Cigar  I.ighter  ;  M 

11.  Shoenberg  and  B.  Schon,  San  F'ran- 
cisco,  Calif.  App.  filed  Aug.  9,  1926. 

1,684,001.  Alphabetical  Keyboard  Punch  ; 
A.  Welland,  Neshanic,  N.  J..  H.  U.  Russell, 
Douglaston,  N.  Y.,  and  C.  A.  .Metzger, 
New  Brunsivlck,  N.  J.  App.  filed  July 

1925. 

1,684,013.  Variable  Inductance;  J.  C. 
DePue,  San  Antonio,  Tex.  .App.  filed  Oct. 
14,  1926. 

1,684,042.  Apparatxts  for  Controlling  the 
Positioning  of  Devices  from  a  Dis¬ 
tance;  N.  E.  Methlin,  Paris,  France. 
App.  filed  May  20,  1924. 

1,684,056.  Electrical  Measuring  Instru¬ 
ment;  R.  I).  Evans,  Wilkinsburg,  Pa. 
App.  filed  Sept.  10,  1924. 

1,684,060.  .Magnetic  Switch  ;  H.  D.  James, 
Edgewood  Park,  Pa.  .Vpp.  filed  .March  1. 
1923. 

1,684,065.  Electrical  Measuring  Instru¬ 
ment;  D.  F.  Miner,  East  Pittsburgh,  Pa. 
App.  filed  May  7,  1924. 

1,684,066.  Insulator;  D.  F.  Miner,  East 
I’ittsburgh,  I’a.  .Vpp.  filed  Sept.  23,  1924. 
1,684,073.  Electrical  Power  Equipment; 

M.  Rotter,  .Milwaukee,  Wis.  App.  filed 
Nov.  15,  1924. 

1,684,077.  Speed-Regulator  System  ;  S.  A. 
Staege,  Pittsburgh,  Pa,  App.  filed  April 

12.  1921. 


1,684,108.  FIlectric  Welding;  G.  H. 
Phelps,  Warehouse  Point,  Conn.  App. 
filed  Oct.  22,  1921. 

1,684,112.  Preheater  for  Type  and  Bead 
Casting  Machines  ;  R.  J.  Roberts,  San 
Francisco,  Calif.  App.  filed  Sept.  24, 
1927. 

1,684,132.  Means  for  Reproduci.ng  Posi¬ 
tion  ;  E.  M.  Hewlett  and  W.  W.  Willard, 
Schenectady,  N.  Y.  App.  filed  Nov.  30, 

1925. 

1.684.137.  Means  for  Reproducing  Posi¬ 
tion  ;  A.  H.  Mittag,  Schenectady,  N.  Y. 
App.  filed  Nov.  30,  1925. 

1.684.138.  Mbians  for  Reproducing  Posi¬ 
tion  ;  S.  P.  Nixdorff,  Schenectady,  N.  Y. 
.Vpp.  filed  Sept.  29,  1925. 

1.684.148.  Disconnecting  Switch  ;  F. 
Ronneberger,  Berlin,  Germany.  App. 
filed  Feb.  16.  1927. 

1.684.149.  Watthour  Meter;  A.  R.  Rutter, 
Forest  Hills,  I’a.  App.  filed  Nov.  19, 

1926. 

1.684.151.  Voltage  Rbgulatc»i  ;  W.  Schael- 
chlin,  W’ilkinsburg,  Pa.  App.  filed  Jan. 
28,  1926. 

1.684.152.  Insulator;  W.  H.  Schramm, 
^ttsburgh.  Pa.  App.  filed  March  10, 

1927. 

1,684,161.  Electrical  Outlet;  S.  M.  Trau- 
bltz,  New  York,  N.  Y.  App.  filed  Nov. 
16,  1927. 

1,684,166.  Plug  for  Electric-Bight 
Sockets  ;  H.  A.  Austin,  Kalamazoo,  Mich. 
App.  filed  May  20,  1926. 

1,684,168.  Rotary  Oiler  and  Ventilation; 
C.  Bethel,  Wilkinsburg,  and  F.  W.  Mc- 
Closkey,  Edgewood,  i’a.  App.  filed  April 
12,  1926. 

1,684,170.  Thb^imal  Plug  Cut-Out;  E.  K. 
Clark,  Mansfield,  Ohio.  App.  filed  April 

2,  1927. 

1,684,176.  Waffle-Iron  Heating  Element; 

F.  F.  Porshee,  Mansfield,  Ohio.  App.  filed 
Oct.  10,  1925. 

1,684,178.  Trolley;  C.  A.  Gouty,  Bu.shnell, 

Ill.  App.  filed  Oct.  12,  1925. 

1.684.182.  Automatic  Voltage  Control; 

G.  C.  Hubble,  Bonners  Ferry,  Idaho. 
App.  filed  March  17,  1926. 

1.684.183.  Electric  Plug;  W.  He,  Bittle 
Falls,  N.  J.  App.  filed  March  19,  1925. 

1.684.184.  Method  of  Making  Heater 
Units;  W.  R.  King,  Mansfield,  Ohio. 
App.  filed  Feb.  1,  1927. 

1,684,191.  Elbxttrical  Measuring  Instru¬ 
ment;  W.  G.  Mylius,  Wilkinsburg,  Pa. 
App.  filed  March  17,  1927. 

1,684,207.  Trab'fic  Signal;  C.  D.  Smyth, 
Rox,  Nev.,  and  G.  M.  Robey,  Bos  Angeles, 
Calif.  App.  flied  July  15,  1924. 

1,684,236.  System  of  Electric  Ship  Pro¬ 
pulsion  ;  C.  Macmillan,  Schenectady, 

N.  Y.  App.  filed  March  14,  1923. 
1,684,241.  Tblembtric  Impulse  Summa¬ 
tion  System  ;  W.  H.  Pratt  and  D.  R. 
Price,  Bynn,  Mass.  App.  filed  Nov.  16, 

1926. 

1,684,243.  Measuring  Device;  T.  A.  Rich, 
East  Bynn,  Mass.  App.  filed  June  25, 
1926. 

1,684,245.  Ceiling  Box;  W.  T.  Ruete,  New 
York,  N.  Y.  App.  filed  Oct.  17,  1923. 
1,684,247.  Motor-Control  System;  C. 
Schiebeler,  Berlin,  Germany.  App.  filed 
June  20,  1927. 

1,684,249.  Automatic  Circuit  Controller; 
A.  R.  Stevenson,  Jr.,  Schenectady,  N.  Y. 
App.  filed  Feb.  9,  1925. 

1,684,253.  Dynamo-Electric  Machine; 
F.  P.  Whitaker,  Rugby,  England.  App. 
filed  July  27,  1925. 

1.684.255.  MAG.NErric  Wedge;  S.  R.  Berg¬ 
man,  Xahant,  Mass.  App.  filed  Feb.  8, 

1926. 

1.684.256.  Control  System;  E.  F.  Bliss, 
Alplaus,  N.  Y.  App.  filed  Aug.  14,  1924. 

1,684,260.  Vibratory  Device;  H.  W’.  Brown 
and  A.  E.  Bailey,  Jr.,  Schenectady,  N.  Y. 
App.  filed  July  28,  1925. 

1.684.267.  Motor  Controller  ;  W.  S.  H. 
Hamilton,  Schenectady,  N.  Y.  App.  filed 
Dec.  10,  1925. 

1.684.268.  Incandescent-Bamp  Socket;  D. 
Hays,  Bridgeport,  Conn.  App.  filed  Nov, 

3,  1924. 

1.684.280.  Electric  Switch;  D.  F.  Jones, 
Beloit,  Wis.  App.  filed  June  14,  1926. 

1.684.281.  Temperature  Regulator  for 
Electric  Heaters  ;  W.  D.  Kelly,  Western 
Springs,  Ill.  App.  filed  March  21,  1925. 

1,68  4,312.  Electrical  Insulator;  J.  J. 
Fi.soher,  Marion,  Ind.,  and  W.  R.  Payne, 
Denoya,  Okla.  App.  filed  Jan.  19,  1926. 
1,684,317.  Arc  Welding  System;  J.  F.  K. 
Harms,  Amsterdam,  Netherlands.  App. 
filed  Feb.  2  4,  1927. 

1,684,332.  Mftthod  of  Producing  Glass; 
M.  Thomas.  Weiss-wasser,  Oberlausitz, 
Germany.  App.  filed  June  26,  1926. 
1,684,343.  iGNiTio.N  Apparatus  for  Inter¬ 
nal-Combustion  Engines  ;  M.  M.  Cardel- 
lino,  Turin,  Italy.  App.  filed  June  28, 

1927. 

1,684,374.  Electric  Hot  Plate;  W.  G. 
Nordling,  Newark,  N.  J.  App.  filed  Dec. 
26,  1925. 


New  Trade  Literature 

cAk _ 


MOTOR  DRIVE  FOR  COMPRESSORS  _ 
“Flywheel  Effect  Recommendations  for  Air 
Compressors  Ba.sed  on  Ideai  Synchronous 
Motor  Drive”  is  the  title  of  circular  No. 
501  issued  by  the  Ideal  Electric* &  Manufac¬ 
turing  Company,  Mansfield,  Ohio.  The 
booklet  is  illustrated  with  Ideal  installa¬ 
tions,  graphic  curves,  etc.,  and  shows  how 
to  u.se  the  curve  for  each  type  of  com¬ 
pressor.  It  also  contains  information  on 
how  to  obtain  flywheel  effect  for  any  type 
horsepower  or  speed. 

CONDUIT  FITTINGS.  —  The  Crou.'^e- 
Hinds  Company,  Syracuse,  N.  Y.,  has  i.ssm  d 
bulletin  No.  2119,  which  describes  and  illus¬ 
trates  the  various  types  of  its  new 
“Obround”  condulets  and  wiring  devices. 
Bulletin  No.  2122  issued  by  the  company 
covers  its  types  F  and  BB  condulets. 

SWITCHES.  MOTORS  AND  WEEDING 
HEAD. — Bulletins  GEA-23B,  GBA-1052  and 
GEA-556B  issued  by  the  General  Electric 
Company,  Schenectady,  N.  Y.,  describe  and 
illustrate  respectively  its  type  BG-17B  in¬ 
door  disconnecting  switches,  the  G-E  types 
TS  and  QS  form  EB  general-purpose  syn¬ 
chronous  motors  “7500  series”  and  the  G-E 
type  MC  automatic  welding  head  and  con¬ 
trol. 

OITTDOOR  CABBE  TERMINAI.^.— Tha 
Standard  Underground  Cable  Company, 
Pittsburgh,  division  of  the  General  Cable 
Corporation,  has  issued  bulletin  No.  701, 
covering  the  Standard  outdoor  cable  ter¬ 
minals  and  acce.ssories.  The  bulletin  con¬ 
tains  illustrations  and  complete  informa¬ 
tion,  including  drawings,  dimension  tables, 
etc.  A  few  installation  views  also  are 
included. 

INSUBATION  RESISTANCE-MEASX’R- 
ING  INSTRUMENTS.  —  Bulletin  No.  170 
issued  by  Herman  H.  Sticht  &  Comi>any, 
15  Park  Row,  New  York  City,  describes 
and  illustrates  the  “Standco”  model  D.M 
megohmer,  a  combined  megohmmeter  and 
voltmeter  with  a  self-contained  direct-cur¬ 
rent  generator. 

CUTOUTS  AND  REACTORS.— l.eaflet 
No.  B.  20,005-D  Issued  by  the  Westinghoiise 
Electric  &  Manufacturing  Company,  East 
Pittsburgh,  Pa.,  describes  and  illustrates  its 
type  ES  primary  fuse  cutouts.  The  com¬ 
pany  also  is  distributing  leaflet  No.  L. 
3,751-C,  covering  its  dry-type  current-limit¬ 
ing  reactors. 

HEAT  EXCHANGERS,  VACUUM 
PUMPS,  ETC. — The  Ross  Heater  &  Manu¬ 
facturing  Company,  Inc.,  Buffalo,  N.  Y.,  is 
distributing  bulletin  No.  133  describing  Ross 
products  cdnslsting  of  heat  exchangers, 
feed-water  heaters,  surface  condensers, 
lubricating  oil  coolers  and  several  other 
items. 

EMERGENCY  VABVE.  —  The  General 
Electric  Company,  Schenectady,  N.  Y.,  is 
distributing  bulletin  GEA-990,  covering  its 
type  E  form  B  emergency  valve  for 
straight  air  brake  equipment  with  emer¬ 
gency  feature. 

INCLOSED  FAN-COOBDED  MOTORS.— 
Bulletin  No.  1144  issued  by  the  Allis- 
Chalmers  Manufacturing  Company,  Milwau¬ 
kee,  describes  and  illustrates  its  .squirrel 
cage,  type  ARZ,  totally  inclosed  fan-cooled 
motors. 


Foreign  Trade 
Opportunities 
qAK _ - _ 

Following  are  listed  opportunities  to  enter 
foreign  markets.  Where  the  item  is  num¬ 
bered,  further  Information  can  be  obtained 
from  the  Bureau  of  Foreign  and  Domestic 
Commerce,  Washington,  by  mentioning  the 
number : 

Purchase  and  agency  are  desired  in  Cara¬ 
cas,  Venezuela  (No.  33,425),  for  electric 
fixtures  for  motion-picture  theaters. 

Purchase  is  desired  in  Rome,  Italy  (No. 
33,368),  of  electric  automobile  heaters. 

Purchase  or  agency  is  desired  in  Berlin, 
Germany  (No.  33,414),  for  electric  heating 
and  cooking  equipment  and  electric  house¬ 
hold  appliances. 

Purchase  is  desired  in  Seoul,  Chos' n. 
Japan  (No.  33,415),  of  electric  portable 
lighting  outfit  for  motion-picture  projectors. 

Purcha.se  and  agency  are  desired  in  Valen¬ 
cia,  Spain  (No.  33,413),  for  automobile 
storage  batteries,  parts  and  battery  tooU 
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Disconnecting  Roth e ads 


Pictured  here  are  actual  successful  installations  demon¬ 
strating  the  various  designs  of  G  &  W  Disconnecting 
Potheads  for  practically  any  type  of  layout  requirement. 
There  is  some  one  shape  of  G  &  W  Disconnecting  Pot- 
heads  shown  in  our  catalog  which  is  exactly  what  you 
want  to  effect  a  neat-looking,  simplified,  and  safe  arrange¬ 
ment  of  all  equipment. 


On<«  of  the  ootHtandinK 
fraturM  of  O  Jt  W  Dia- 
roiuiectlnK  Potheada  ia 
apace  economy.  An¬ 
other  is  flexible  opera¬ 
tion. 

All  bare  live  parta  are 
encloaed  in  porcelain. 
The  diving  bell  deaign 
and  the  compounding 
methods  aaaure  a  anb- 
meraion  proof  Job.  This 
ia  attest^  to  by  the 
many  disconnecting 
pothead  inatallationa 
which  continue  to  func¬ 
tion  in  manholes  which 
are  flooded  during 
storms. 


m 
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BOXES 


G  &  W  makes  a 
complete  line  of 
underground  cable 
boxes  designed  to 
modernize  every 
layout  economically. 
They  are  of  unit 
type  construction  for 
use  in  manholes  or 
hand  holes  for  in¬ 
terconnecting,  sec- 
tionalizing,  fusing 
or  plain  splicing  of 
underground  cables. 
Both  high  and  low 
tension  types. 
Watertight  construc¬ 
tion  a  feature. 


G  &  W  Electric  Specialty  Go. 

7780  Dante  Ave.,  Chicago 


More  than  Protection 

POTHE 


Exactly  What  You 
Want? 

G  &  W  design  and  manu¬ 
facture  practically  every 
device  for  the  end  of  a 
cable.  See  Cataloit  No.  27. 


for  the  Cable  Ends 
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^  ACXmiLLY  Reducink 


Initial  Cost 
with  practical 
-DESIGN^ 


Erection  Cost 

with  simple 
rnutTOiirrmu  UFTtutn 
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Geneiral  Costs 


AssemUi^  Cost 
with  effective 
- S£RVIC£— 


Manufacturing  Cost 
with  efficient 
- EQUIPMENT — 


WALTER  BATES  STEEL 


New  York 
Pitt(>bnrg’h 


SALES  OFFICES: 

Dallas 

Birmingham 


INDIANA. 


CARY 


CTovelaiid 
Atlanta  h 


“The  Towers  fitted  together  very  nicely;  the  material  was 
well  marked  and  checked  out  splendidly" — says  the  owner 
of  this  large  line 


Automatic  machinery  turns  out  faultless 
Floor  Grating.  Several  thousand  square  feet 
a  day 


f  a* 


SUBSTATIONS 

The  World’s  largest  electrically  heated  gal¬ 
vanizing  kettle  IS  used  in  our  galvanizing 
department 
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O-B  Helps  to  SaSeguar 


Kiihlinan*s  Record  Sor 
Reliability  and  Econom 


(Below)  O-B  Bushing  Na 
26808,  used  on  the  high  ten¬ 
sion  side  of  both  installa¬ 
tions  illustrated.  General 
rating  44, OCX)  volts.  Page  344, 
O-B  Catalog  No.  20. 


(Above)  O-B  Bushing  No. 
26802,  employed  on  the 
low  voltage  side  of  the 
Kuhlman  transformers 
shown  at  the  left.  Gener¬ 
al  rating  11,000  to  16,(XK) 
volts.  Page  334  O-B  Cata¬ 
log  No.  20. 


Three  75-kva  Kuhlman  Transformers 
installed  on  a  rural  experimental  line 
of  the  Alabama  Power  Co.  at  Huffman, 
Ala.  High  tension  voltage  22,000  to 
44,000,  Secondary  6,000  volts. 
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Three  1000-kva  Kuhlman  Transformers  installed  at  the  textile  plant  at  Pell  City, 
Ala.,  by  the  Alabama  Power  Company.  High  tension  voltage  22,000  to  44,000. 


IT  is  something  over  thirty  years  ago 
that  the  first  Kuhlman  Transformer 
was  placed  in  service  in  the  electrical  field. 
With  it  began  the  establishment  of  that 
reputation  for  reliable  and  economical  ser¬ 
vice  which  is  now  the  rich  heritage  of 
every  transformer  which  bears  this  splen¬ 
did  name. 

Such  a  reputation  is  not  won  overnight, 
nor  is  it  easy  to  secure.  It  builds  slowly. 
Though  it  gathers  strength  almost  im¬ 
perceptibly,  it  is  the  sure  and  inevitable 
result  of  sound  engineering  judgment  and 
good  business  policy.  Such  a  reputation 


is  but  public  acknowledgment  of  the  fact 
that  an  organization  makes  a  habit  of  be¬ 
ing  right  in  its  decisions  and  judgments. 

Thus  does  it  become  significant  that 
Kuhlman  comes  to  0-B  for  Bushings.  It 
indicates  that  there  is  no  fear  that  0-B 
Bushings  will  injure  Kuhlman  good  will 
and  reputation.  It  suggests  the  thought 
that  these  important  assets  will  be  in¬ 
creased  thereby.  It  implies  that  balanced 
design  in  transformer  bushings,  which  is 
so  basically  the  0-B  viewpoint,  is  a  sound, 
tested  theory  that  bears  good  fruit  in 
practice. 


Ohio  Brass  Company,  Mansfield,  Ohio 

Canadian  Ohio  Brass  Co..  Limited 
Niagara  Falls,  Canada 

»21H 


new  YORK  CHICAGO 

PHILADELPHIA 


PITTSBURGH  ATLANTA  CLEVELAND 
SAN  FRANCISCO  LOS  ANGELES 


PORCELAIN 
INSULATORS 
LINE  MATERIALS 
RAIL  BONDS 
CAR  EQUIPMENT 
MINING 
MATERIALS 
VALVES 
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alu/a^s  elective  in  political  appeal 


LrOG  cabin  to  President  is  always 
inspirational. 

Bowling  alley  to  industrial  plant  is  a 
unique  set-up,  here  told  for  the  first 
time. 

Back  in  1910  three  men  rented  an 
abandoned  bowling  alley  and  started 
making  outdoor  switches. 

That  was  the  humble  beginning  of 
the  Railway  &  Industrial  Engineer¬ 
ing  Company. 

Today  the  family  has  grown  to  a 
force  of  more  than  500,  occupying  an 
industrial  plant  composed  of  Engi¬ 


neering  Department.  ..  Steel  Shop 
...  Foundry ...  Galvanizing  Plant 
...Machine  Shop.  ..  Pattern  Shop 
...Equipment  Assembly  Shop... 
Testing  and  experimental  Labora¬ 
tories,  etc.,  modern  in  the  minutest 
detail... a  growth  from  1000  sq.ft, 
manufacturing  floor  space  to  120,000 
sq.ft. 

There  was  nothing  PRETEN¬ 
TIOUS  in  bowling-alley  birth — 
rather  it  was  PORPENTOUS, 
foreshadowing  the  10-strike  that 
R.  &  I.  E.  equipment  has  made. 


/AY  AND  iJNUU^ 

ENGINEERING  COMPANY 

GREENSBURG,  PA. 


Toronto 

SyracuBO 

Seattli! 

Salt  Lake  City 


KaiiBas  City 
Los  Anjreles 
RocheBter 
San  FranoiBco 


Boston 
New  York 
Philadelphia 
Cleveland 


Charlotte 

Albany 

Bipniink'liani 


PiitsburRh 
Cineinnati 
Chicago 
St.  Louis 


Casper 

DallaB 

Dtjiiver 

luUianapoliK 


Septembek  2^),  1928 


KLKCTRICAL  WORLD 


11 


A  rose  by  any  other  name  would  s.a.s. 


The  different  items  of  standard  pole  line  hardware  are 
frequently  known  by  different  nicknames. 


GET  THE 
NUMBER 


But  whatever  the  name  the  functions  do  not  differ — 
although  the  service  may. 

The  major  point  of  difference  between  one  make  and 
another  is  in  easier  installation  and  longer  life. 

The  Oliver  line  embodies  those  qualities  because  of  the 
process  of  galvanizing*  developed  by  Oliver. 


Use  Oliver  Pole 
Dating  Nails  to  in¬ 
dicate  the  year 
poles  are  set. 


This  process  insures  both  qualities. 
Get  the  facts. 


to  designate 
their  height. 

— also  for  special 
markings. 


•The  Passinger  Process 

Line  Material  Department 

Oliver 

IRON  and  STEEL  CORPORATION 

South  Tenth  and  Muriel  Sts.,  Pittsburgh,  Pa. 

''Oliver  the  Line'' 


Page  6  Oliver 
Catalog 
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This  Pittsburgh  Poly¬ 
phase  T ransformer  is 
rated  at  5250  kva., 
13,800  delta  volts  high 
side  and  2400  delta 
/4150  star  volts  low 
side.  It  is  arranged 
for  cable  connections 
for  both  high  and  low 
voltage  sides  by  means 
of  potheads.  The  pot- 
heads  are  oil  filled  and 
may  be  disconnected 
from  the  transformer 
as  a  unit.  Th's  per¬ 
mits  the  transformer 
to  be  disconnected  from 
the  cable  system  with¬ 
out  disturbing  the 
wiped  cable  joints. 


Pittsburgh 
T r  ansf ormers 

Pittsburgh  Power  Transformers  both  single  phase  and  polyphase 
have  a  double  magnetic  circuit  core.  This  results  in  noiseless  and 
more  efficient  operation.  The  tanks  and  the  radiators  are  built  of 
copper  alloy  (rust  resisting)  steel.  The  rectangular  base  construc¬ 
tion  facilitates  moving  and  handling.  Pittsburgh  Transformers  with 
film  type  radiators  save  in  floor  space.  Fewer  radiators  are  required 
because  of  their  very  efficient  heat  dissipation. 

ALLtS-CH/lLMERS  M<1NUnqCTURIN6rO. 

I  PITTSBURGH  TRANSFORMER  WORKS  ^ 

North  Side,  Pittsburgh,  Pennsylvania 
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WELTRUS 

<PATVNT  ATTUEO  FOlU 

STEEL  POLES 

Simplicity  of  design  and  efficiency  of 
manufacture  keep  initial  costs  low. 
The  pole  is  welded  into  one  unit  and  the 
excess  strength  developed  through  the 
proper  use  of  every  ounce  of  metal  con¬ 
siderably  reduces  the  weight  in  propor¬ 
tion  to  the  load  capacity. 

Erection  is  easy.  Light  weight  makes 
handling  simpler  and  cuts  haulage 
costs.  Fittings  may  be  attached' to  all 
faces  either  by  through-bolt  connection 
or  adjustable  field  connections. 

Maintenance  is  reduced  to  a  positive 
minimum.  Copper-bearing  steel  poles, 
with  hot-dipped  galvanized  fittings, 
assure  great  resistance  to  corrosion.  An 
occasional  coat  of  protective  paint  will 
preserve  the  pole  indefinitely. 

Full  information  and  prices,  and  designs  to 
meet  your  specific  requirements  will  be  sub¬ 
mitted  on  request,  without  obligation, 

TRUSCON  STEEL  COMPANY 

Transmission  Structure  Division 

YOUNGSTOWN,  OHIO 


* 


110,000  Volt  towers  of 
the  Public  Service  Com¬ 
pany  of  Colorado  cross¬ 
ing  the  mountains  near 
Boulder,  Colorado. 

Substantial  construc¬ 
tion  assures  continuity  of 
service  and  is  the  most 
economical  in  the  final 
analysis. 


AMERICAN  BRIDGE  COMPANY 

71  BROADWAY,  NEW  YORK  CITY 
Tower  Dept,  frick  blog„  Pittsburgh,  pa. 
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CONDIT  ELECTRICAL  MEG.  CORPORATION 


Manufacturers  of  Electrical  Protective  Devicei 
BOSTON,  MASS. 

NofHi^rn  Etec/ric  Company 

LIMITEP 

Distributor  for  the  Dominion  of  Canada 


Specifications:  400,600,800,  1 200  amperes  — 15,000  volts:  1600  amperes — 7,500  volts.  Estimated  interTuf)tinc 
capacity  5000  amperes  at  15,000  volts. 


arcing  contacts  remain  firmly 
closed. 

Compare  the  insulation  — 

Condit  oversize,  one*piece  wet 
process  porcelain  bushings  of 
ample  mechanical  strength  to 
withstand  high,  inrush  cur* 
rents,  extending  below  the  oil 
line  and  securely  clamped  to  the  frame,  provide 
insulation  in  excess  of  A.  I.  E.  E.  voltage  test 
requirements.  ^ 

Compare  the  speed  of  hreah  —  Condit  light 
weight  but  strong  mechatTism  and  powerful 
accelerating  springs  assisted  by  the  strong  spring 
action  of  the  contacts,  assure  high  speed  of  circuit 
interruption. 

And  compare  the  performance  with  that  of  any 
breaker  of  equal  rating. 


Compare  the  new  Condit  D  line 
Oil  Circuit  Breakers  point  for  point 
with  any  others  of  equal  rating. 


Compare  the  frame— -Condit 
heavily  ribbed  frames,  with  deep  ex¬ 
tending  web  surrounding  the  tanks, 
afford  unequalled  strength  and  rig- 
idit>'  to  resist  shocks  and  impacts. 


Compare  the  tanks — Condit  tanks  are  of  thick 
steel  plate  scientifically  welded,  firmly  supported 
by  heavily  ribbed  cradle  and  secured  tightly  to  the 
frame  by  large  tank  rods. 

Compare  the  contacts Condit  inverted 
laminated  brushes  of  special  design  withstand 
extremely  high  inrush  currents.  Exceptionally 
heavy  arcing  contacts  with  large  thermal  ab¬ 
sorption  capacity  materially  reduce  arcing  on 
interruption.  Until  the  brushes  have  safely  parted. 


Type  D-128 


y 


y 
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As  if  by  deliberate  design,  Nature  put  into  Western  Red  Cedar 
every  qualification  to  fit  it  for  use  as  a  carrier  of  electrical  con¬ 
ductors.  Straight  and  clean-cut,  making  a  sigbtly  pole.  Amply 
strong  to  withstand  any  stresses  that  service  requires. 

It  is  a  non-conductor,  making  it  safe.  Light  in  weight  making  it 
economical  to  handle.  Low  center  of  gravity  giving  it  firm 
anchorage.  Extremely  durable,  it  receives  butt  treatment  only, 
giving  decades  of  maintenance-free  service  through  every  kind  of 
weather. 


These  are  some  reasons  for  the  continued  popularity  of  Western 
Red  Cedar  Poles  with  the  Utilities. 


WESTERN  RED  CEDAR  ASSOCIATION 

Minneapolis,  Minnesota 


/ 


Drop  Forgings  Bring  100%  Uniformity 

Specify 


Illustrating  one  of  The  Brewer-Titchener  Corporation’s  battery  of  hammers.  The 
force  of  the  female  die  (above)  striking  the  male  die  (below)  forces  the  heated  metal 
to  the  desired  form.  Three  steps  are  necessary  to  produce  the  form. 


Why  A  Drop  Forged  Cap? 


1.  They  are  100^, uniform  in  quality. 

2.  Their  superior  strength  has  been  proven  by  many  tests. 

3.  They  can  be  heat  treated  to  a  maximum  strength  with 
minimum  strength. 

4.  Copper  bearing  metal  resists  corrosion. 

5.  They  are  free  from  hidden  defects  or  concealed  flaws. 

Made  under  process  patent 
No.  146360  issued  July  31, 
1923. 


The  Brewer-Titchener  Gorp 

Cortland^  New  York 


Specify  BfC  Drop  Forged  Caps 


Engineers  Are  Considering  These  Facts 


2‘:4» 
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Decathlon  champions  and 
Condit  Type  F-120  Oil  Circuit 
breakers — both  must  possess 
not  only  strength  but  speed, 
stamina,  and  agility,  and  all 
of  these  in  superior  measure. 
Condit's  new  Type  F-120  leads 


the  field  as  the  result  of  many 
years'  experience  in  design 
and  building  of  heavy  duty 
oil  circuit  breakers. 

For  full  information, 

Qjsi  In  imich  with  jCondii  ^ 


CONDIT  ELECTRICAL  MFC.  CORPORATION 

IHanufactur«r»  of  Electrical  Protective  Device* 
BOSTON,  MASS. 

Morftnnt  Electric  Compa/ry 

LfMirreo 

IXstHbutor  for  the  Dominion  of  Canada 


'Specifications:  Ampere  capacity  3,000  or  less;  voltage  15,000  or  25,000;  interrupting  capacity  1,000,000  kv~a  or  less.  • 


m 


Class  A  5S  ft.  “P&iH 
Process"  Western  Red 
Cedar  Poles  in  trans¬ 
mission  lines  of  New 
York  Power  and  Light 
Corporation  near 
Albany,  N.  Y.  Present 
voltage  1 3 ,200 ;  ultimate 
capacity  33,000  Volts. 
Average  Span  183  feet. 
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V6H  Process  Poles^ 

individimlized  bif 
six  disiinciive  features 

1 .  Extraordinary  care  in  the  selection  and  pur¬ 
chase  of  our  timber  to  secure  sound,  healthy 
cedar. 

2.  Seven  separate  and  exacting  inspections  of 
every  “P&H  PROCESS”  Pole. 

3.  Checking  eighty-five  points  during  the  seven 
separate  inspections — of  which  seventeen  are 
tests  of  the  creosote  oil. 

4.  A  distinctive  type  of  power-driven  perforat¬ 
ing  machine  of  our  own  design  and  patent. 

5.  The  perforating  of  the  pole  under  a  spray  of 
water.  A  P  &  H  Patent. 

6.  A  clean-cut,  written  guarantee  of  the  Butt- 
Treating  Results  with  every  shipment  of 
“P&H  PROCESS”  Poles. 

“  P  H  PROCESS Poles  are  the  choice  of  those  well  managed 

companies  which  believe  that  low  per  annum  cost  is  more  important 

than  low  first  cost. 

Complete  service  and  prompt  shipment  on  all  cedar  pole  needs — 

Northern  White  Cedar  or  Western  Red  Cedar. 


Still  in  the  Lead 


IRAGB  CO. 

MINNEAPOLIS,  MINN. 

New  York,  N.  Y.,  50  Church  St.  Chicago,  Ill.,  19  So.  LaSalle  St.  Dayton,  Ohio,  854  Reibold  Bidlg 

Kansas  City,  Mo.,  517  Pioneer  Trust  Bldg.  Omaha,  Neb.,  734  Electric  Bldg  uq.  2817 


BLACKuWHHC 
.  our  Soirsmon 


Complete  Line — One  Order — One  Source — One  Service 


Fuses 

Brackets 

Potheads 

Oil  Switches 

Fiber  Conduit 

Pole  Top  Switches 

Underground  Racks 

Pole  Top  Combinations 

High  Tension  Combinations 

Disccnnect  and  Selector  Switciies 


Ornamental  Street  Lighting  Fixtures 
Ornamental  Street  Lighting  Brackets 
Overhead  Street  Lighting  Fixtures 
Cast  Iron  and  Concrete  Standards 
Insulated  Lamp  Hangers 
Street  Fixture  Brackets 
T  ransformers 
Break  Arms 
Mast  Arms 
Pulleys 

Write /of  General  Catalog  No.  28 


Racks 
Steel  Pins 
Specialties 
Choke  Coils 
Bus  Bar  Clamps 
Bus  Tap  Switches 
Pole  Line  Hardware 
Underground  Accessories 
Low  Voltage  Bus  Supports 
High  Tension  Bus  Bar  Supports 


In  Canada:  Canadian  Line  Materialt,  Ltd.,  Toronto,  Canada.  Export  Department:  So.  Milwaukee.  Branches;  Albany,  N.  Y.  Boston,  Mass.  Chicago,  III.  Cleveland. 
Dallas,  Texas  Denver.  Co*.  Dcs  Moines,  Itnva  Indianapolis,  Ind.  Kansas  City,  Mo.  Los  Angeles, Cal.  New  York.  N.Y.  No.  Charlotte,  N.  C.  Oakland,  Cal.  Portland,  Ore- 


Send  for  Bracket  Catalog  No.  104. 


Bus  Bar  Support — The 
round  type  clamp  is  de¬ 
signed  for  buses  or  cables. 
The  pipe  base  can  be 
furnished  for  standard  sizes 
of  iron  pipe  from  % to  2 
Insulators  are  wet  process 
porcelain.  Base  and  clamp 
are  interchangeable  with 
many  other  types.  Solve 
your  difficult  problems  in 
bus  bar  wiring  by  using 
Type  R-P.  interchangeable  units. 


The  standard  units  upon 
which  combinations  are 
based  are  Choke  Coils  Dis¬ 
connect  Switches  and  Fuse 
Mountings.  By  using  these 
units  it  is  possible  to  have 
a  combination  of  the  three 
or  of  either  one  with  an¬ 
other. 

These  combinations  are 
made  in  all  the  standard 
voltages  and  amperages  for 
either  upright,  inverted  or 
vertical  mounting. 


Low  Tension  Bus  Bar  Supports 


Potheads 


Three  conductor  outdoor 
Pothead — Flad  straight  ^ 
type — angle  bushing.  Most 
popular  of  our  Pothead 
line.  This  type  may  be 
had  with  2,  3  or  4  con¬ 
ductors  for  outdoor  service ;  c 
and  with  2,  3  or  4  con¬ 
ductors,  upright  or  angle 
bushings,  for  indoor  ser-  ' 
vice.  For  special  mount¬ 
ings  and  special  cable  en¬ 
trances  and  exits  we  have 
other  types  of  bodies. 


Send  for  Pothead  Catalog  No.  P~100. 


High  Tension  Combinations 


Send  for  High  Tension  Catalog  No.  108. 


Flat  Straight 
Type. 


Send  for  Low  Voltage  Bus  Support  Catalog  No.  109. 


V01..92,  No.  13 


A  service  attachment  with 
no  metal  part  exposed  to 
cause  rust  stains  on  a  build¬ 
ing.  Brackets  3700-P  and 
3600-P  have  screw  held  by 
lead  imbedded  under  pres¬ 
sure  into  traverse  recesses. 
No  turning  or  tearing  loose. 
The  screw  of  No.  3719-P 
is  held  in  place  with  ala- 
malakite  instead  of  lead. 
Approximate  strain — 1200 
to  1800  pounds. 


Disconnect  Switch 
and  Choke  Coil. 


3700-P 


[LINE  MATERIAL  CO,l 

tviAIM  nuANJT  eastern  PLANT 

SOUTH  MILWAUKEE,  WIS.  ''  "  EAST  STROUDSBURG,  PA.  J 


3600-P 


I 


I 


3719-P 


I  -Sa/ea  Offices: 

r  307  So.  20th  St 
^»ton.  Mass. 

Wahnco. 
Hi»h  Street 
Buffalo,  N.  Y 

pWcagro,  Ill. 

Ohio 

■wuSiorrSrB'g; 

Ohio 

Union  T^Sst^arcS?^*^ 

Danajj^  Texas 

»^Anen"B,«y«^Co. 

Colo. 

tedKi**" 

10*230  r  Johnson 
.General  Motors  Bldg 
jreensboro.  N.  C 

2  Indiana  Terminal  Whse. 


engineeii 

anM 


«  a  «aUeJp‘',oV"*"“  Kuhlman  I 

“ves,  and  others  “'’'"Sine 

istaliation  and  sue-  '“"cerned  t, 

>™e«.  A  few  subiecB  °P«»tion 

are:  ‘'«'«sed  in  rec. 

“Ping  Dissimij,,  T.  , 

niation  of 

'our  Tranef  ^  of  OJd  Tp 

ransformer  Records 

Mhead.  ®««  on  your  con,. 


MICHIA 
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Qf^rom  New  Foundland  ^  Venezuela 
Pretty  man  Qualify  earns  Confidence 


“If  a  man  can  write  a  better 
book,  preach  a  better  sermon, 
or  make  a  better  mousetrap 
than  his  neighbor  *  *  *  the 
world  will  make  a  beaten  path 
to  his  door** 


ST.JOHNS!  Cristobal  Maracaibo! 

Up  and  down  the  three  Americas, 
in  one  short  year,  Prettyman  quality  and 
service  have  won  consumer  acceptance 
.  .  .  good  will  .  .  .  confidence.  No 
romance  of  industry,  this.  No  tale  of 
magic  marketing  methods  or  far-flung 
exploitation.  Just  honest  quality  and 
service.  Dollar  for  dollar  value  in 
Prettyman  Preserved  Timbers,  Ties, 
Poles  and  Piling.  Quality  Southern 
Pine,  efficiently  impregnated  with  high 
grade  creosote  oil  to  prevent  decay. 

In  the  twelve  months  since  this  complete 
and  modern  plant  made  its  first  ship¬ 
ment,  it  has  made  friends  and  customers 


of  many  of  the  biggest  and  most  careful 
buyers  on  the  continent.  The  United 
States  Government.  The  Pennsylvania 
Railroad.  The  Canadian  National  Rail¬ 
ways.  The  Southern  Railway  System. 
The  Standard  Oil  Company.  The  Postal 
Telegraph  and  Cable  Company.  The 
Gulf  Refining  Company.  The  Sinclair 
Refining  Company.  The  United  Gas 
Improvement  Company.  The  South¬ 
eastern  Power  Company.  The  Potomac 
Electric  Power  Company.  State  high¬ 
way  departments.  And  hundreds  of 
others. 

J.  F.  Prettyman  &  Sons  will  continue  to 
deserve  this  confidence. 


.F Prettuman ,  &  Sons 

Wood  Pre./’ervinp  Plani* 

Charlejion ,  S.  C. 
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‘  Transparent  Glass  Tube 
j  through  which  a  blown  i 
fuse  is  readily  distinguish-  j 
!  able  at  a  distance — a  big  \ 
time  saver  in  a  critical 
moment.  ■ 


To  be  specific 


Some  features 
you  should  know 
about  in  the 

S^C 

High  Potential 

Fuse 


Vent  cap  re¬ 
lieves  pressure  j 
when  fuse  blows  | 
i  during  a  short-  ‘ 
I  circuit.  i 


Liquid  director  sends 
a  stream  of  high  di-  I 
electric  non  -  inflam-  I 
mable  liquid  into  and 
around  the  arc,  effec¬ 
tively  quenching  it.  ! 


Fuse  Element  of  accurate 
rating  and  dependable  time- 
current  characteristics. 


j  Collapsing  of  c  o  i  1  | 
i  spring  forms  a  definite  i 
gap  over  which  the  arc  \ 
will  not  re-establish.  I 

Due  to  this  spring  | 
the  interrupting  action  | 
i  is  always  rapid  regard-  ; 
j  less  of  the  amount  of  i 
current  melting  the  j 
fuse  element. 


Return  of  blown  ; 
fuses  to  the  factory  j 
for  refilling  is  your 
protection. 

-  I 

It  wipes  out  all  de-  i 
preciation  and  in-  ■ 
sures  the  original 
reliability. 


Used  outdoors  as  well  as  in¬ 
doors.  Liquid  does  not  freeze 
or  congeal. 


Lowest  cost  fuse  protection  because 

High  Interrupting  Capacity — 

! 

Most  Dependable  pro- 

it  is  the  most  effective  and  because  of 

higher  than  any  but  the  most  ex- 

tection  for  all  high  voltage  j 

practically  no  depreciation  in  original 
investment. 

pensive  oil  circuit  breaker. 

lines  or  equipment.  j 

i 

) 

SCHWHTZER 

CONRAD  INC 

4435  Ravenswood  Avenue 

CHICAGO  ILUNOIS  USA. 

Boston 

Buffalo 

Detroit 

St.  Louis 

Omaha 

Seattle 

Now  York 

Pittsburrh 

Cleveland 

Minneapolis 

Kansas  City 

Denver 

San  Francisco 

PhiladelphU 

Charlotte 

Birmingham 

New  Orleans 

Dallas 

Los  Anreles 

Japan,  T.  Haaarawa  Co.,  Osaka 
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To  every  user 


of  poles! 


Do  you  know  the 
role  Science  plays 
in  your  pole 
requirements? 


Your 

copy 

is 

ready 

/ 


“pOLES  OF  CEDAR”  is  an 
accurate  and  scientific 
treatise  on  poles  and  their 

preservative  treatment . 

It  will  render  great  assistance 
to  any  utility  engineer  or  pur¬ 
chasing  agent,  and  will  prove 
of  extraordinary  value  as  a 

standard  reference  manual. 

\ 

The  MacGillis  &  Gibbs  Company 

120  East  Wisconsin  Avenue 
Milwaukee,  Wisconsin 


New  York  City — 220  Broadway 
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Automatic  Ceclosing  Feeders 

unckrccwer 

Automatic  a^c.  reclosing  feeders  operate  with  greater  efficiency  when  dust  and  dirt 
are  excluded  from  the  equipment.  For  indoor  installations  where  certainty  of  per¬ 
formance  is  essential,  or  where  safety  requires  special  precautions,  General  Electric 
now  offers  the  reclosing  feeder  cubicle. 


These  standard  features  are 
found  in  all  sizes  of  G-E 
cubicles: 

Units  are  easily  installed 
and  occupy  minimum 
floor  space. 

All  wiring  is  easily  accessi¬ 
ble  on  the  back  of  the 
front  door. 

A  universal  support  is  used, 
drilled  to  accommodate 
several  types  and  sizes  of 
oil  circuit  breakers  and 
mechanisms. 

A  rear  door  affords  means 
of  conveniently  inspect¬ 
ing  breakers  and  all 
breaker  parts. 

These  cubicles,  rated  up  to 
7500  volts,  can  be  set  side 
by  side  to  form  a  continuous 
switching  equipment. 


Your  purchase  of  G-E  automatic  switching  equipment  is  your 
assurance  of  a  permanent  source  of  renewal  parts  and  the  serv¬ 
ices  of  a  nation-wide  organization  of  specialists.  For  complete 
information  on  this  type  of  equipment,  refer  to  the  nearest 
G-E  sales  office. 


460.31 


GENERAL  ELECTRIC 


general  electric  COMPANY.  SCHENECTADY,  N.  Y..  SALES  OFFICES  IN  PRINCIPAL  CITIES 


afer 

junder 

short 

circuits 


fy^CdUS O’  ^  combination  of  features  in  design  such  as 
double  blades,  ground-in  contacts,  and  heavy  lock¬ 
ing  bolts.  This  safety  feature  can  be  depended  upon  because  “Three  E” 
Double  Blade  Switches  in  service  everj'where  are  conclusive  proof.  Our 
engineering  department  will  be  glad  to  consult  with  you  on  your  switch 
problems.  The  Service  Value*  of  “Three  E”  Equipment  is  worth 
investigating. 

*  “Service  Value”  =  Low  cost  per  year  of  service 

Electrical  Engineers  Equipment  Go. 

General  Offices  and  Factory:  MELROSE  PARK,  ILL. 

ChiraKo  Office :  803  W.  MadiMon  Ht. 

KaHtern  Office:  21  Park  Row,  New  York 
Salf.s  Offices  in  all  principal  cities 

Canadian  Representative:  H»rtlHnJOterrt&Oamoaf0 


Other  Features 


Cooler  operation. 

Greater  capacity  with  a  given 
temperature  rise. 

Absolutely  true  contact.  | 

A  more  lasting  contact. 

Perfect  contact  always  secured 
after  a  given  time  of  usage,  by 
simple  adjustments. 

Minimum  maintenance. 

Elimination  of  ordinary  troubles. 
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Rom  New  England — Ohio — Mississippi — Arizona 
"California — Mexico^-Panama — and  places  in  be¬ 
tween — come  reports  of  the  serious  ravage  of  untreated 
poles  in  power  transmission  and  telephone  lines,  by  sub¬ 
terranean  and  non-subterranean  termites  (white  ants). 

These  little  insect  pests,  by  their  boring,  steal  from  the  bear¬ 
ing  strength  and  are  one  of  the  costliest  enemies  of  pole  lines. 
Since  termites  migrate,  infected  areas  are  increasing,  and  serious 
damage  is  often  done  even  before  they  are  suspected. 


How  to  Stop  Losses  from  TERMITES 

Every  purchaser  and  user  of  poles  should  know  about 

the  habits  of  both  subterranean  and  non-sub- 

terranean  termites  and  how  best  to  com- 

bat  them  so  as  to  prevent  serious  and  unex-  1  ,  — ^ 

pected  service  interruptions  and  losses.  1  uT 

In  a  recent  issue  of  Electrical  West,  there  \  ^ 

appeared  an  article  on  termites  by  Dr.  1  w  C  ^ 
Thomas  E.  Snyder,  Entomologist  of  the  Bu-  1  ■  ^ 

reau  of  Entomology,  U.  S.  Department  of  Ag-  1  v|HH 
riculture.  Under  the  heading  “Termite  Pole  1 
Damage  in  California,”  Dr.  Snyder  presents  the  1  W  g/t 
results  of  much  study  on  this  subject,  and  cer-  n  • 

tain  conclusions  and  recommendations  which  ■  vUptf 

should  interest  every  user  of  poles.  ■ 

Get  A  FREE  Copy!  1 

With  a  view  of  the  benefits  which  will  come  ■ 
to  power  transmission  and  telephone  industries  M 
(of  which  we  consider  our  organization  an  inte-  M 
gral  part)  through  better  knowledge  of  the  “Ter-  V 
mite  problem — and  its  solution,”  we  have  had  a  S 

number  of  reprints  of  Dr.  Snyder’s  article  made.  M 

One  or  more  copies  of  this  interesting  and  in-  M 

formative  treatise  will  be  sent  without  cost  to  M 

any  one  requesting  it.  M 

TEXAS  CREOSOTING  COMPANY  » 

Main  Office  &  Plant:  Orange,  Texas,  U.  S.  A. 


’SIi  •  *• 
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^^Black  Beauty*^  Poles 
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(7*=»HERE  is  nothing  temporary  about  an  Amcreco 
vjy  Creosoted  Southern  Yellow  Pine  Pole.  These  full 
length  pressure  treated  poles  are  selected  by  leading 
utilities  for  classes  of  service  where  only  the  highest  type 
of  construction  is  good  enough.  The  effective  diameter 
of  the  new  Amcreco  pole  shown  at  the  right  above  will 
not  be  reduced  as  was  that  of  the  old  untreated  pole 
which  is  being  replaced.  Amcreco  poles  resist  decay  for 
35,  40  and  more  years.  The  pure  creosote  oil  used  in 
these  poles  is  unsurpassed  for  its  practical  value  as  a 
wood  preservative.  Similarly,  no  better  method  of  im¬ 
pregnating  poles  with  creosote  oil  has  ever  been  de¬ 
veloped  than  the  Lowry  process  used  in  all  Amcreco 
plants. 

Not  only  does  this  creosoting  process  protect  these  poles 
against  untimely  decay — it  also  renders  them  highly 
resistant  to  other  deteriorating  influences.  Poles  are 
often  weakened  by  repeated  grass  fires.  The  oil  in  a 


SALES  OFFICES 

332  So.  Michigan  Ave. 
Chicago 

350  Madison  Ave., 
New  York  City 
401  W.  Main  St., 
Louisville,  Ky. 
Brunswick,  Ga. 
Bogalusa,  La. 
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Mb  li ' 
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creosoted  pole  prevents  the  wood  from  burning  freely. 
The  surface  is  soon  charred  and  further  combustion  is 
stopped  before  the  pole  is  seriously  damaged.  The  oil 
renders  the  wood  “toxic”  to  white  ants  or  termites  in 
the  same  way  that  it  does  to  decay  producing  fungi- 
It  is  also  repellent  to  woodpeckers. 

Since  Amcreco  poles  are  protected  against  the  ordinary 
processes  of  deterioration,  they  maintain  their  high 
original  strength  through  their  long  life.  This  high 
maintained  strength  gives  them  an  added  feature  of 
permanence  because  they  are  able  to  withstand  the 
severe  wind,  sleet  and  ice  loads  which  annually  take  such 
heavy  tolls  of  untreated  poles.  Every  big  storm  of 
recent  years  has  added  conclusive  proof  of  this  superiority 
of  creosoted  southern  yellow  pine  poles. 

For  permanence,  specify  Amcreco.  Let  us  give  you 
quotations  on  your  requirements. 


AMERICAN  GREOSOTING  COMPANY 


COLONIAL 

CREOSOTING 

COMPANY 


GEORGIA 

CREOSOTING 

COMPANY 


bOUtsviULe 


•  / 


r 


I 


) 


Cylinderi 


Black  Yard 


Forest 


Operations 


plant 


;n  route  to 


Framing  and 


CREOSOTED  YELLOW  PINE  PRODUCTS 


300,000  Acres 
One  of  the 
largest 


Individual 
Holdings  in 
America 


Inspection 
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ONEORjSANIZAnON 

straight  through 


A  vUitinK  Inspector  says: 

“This  Brown  organization  not  only  has  the  trees,  but  they 
have  the  other  complete  facilities  for  meeting  our  needs 
as  they  arise.  There's  a  good  spirit  of.  co-operation  here, 
with  everybody  showing  the  keenest  Interest.” 


“Headquarters  for 
Creosoted  Poles  ” 


Finished  Product — Outbound 


■to 


W.  P.  BROWN  &  SONS  LUMBER  GO.,  INC. 

Fourth  and  K  Streets,  Louisville,  Kentucky 
Telephone:  Magnolia  2407 


'I'o  give  the  Central  Station  industry  what  it  wants  in  creosoted  poles  when 
it  wants  it  is  rendering  a  service  that  soon  earns  the  gratitude  of  the  pole- 
buyers  in  this  field.  We  believe  this  is  why  more  and  more  of  these  men 
are  turning  to  BROWN  as  “Creosoted  Pole  Headquarters.” 

For  the  BROWN  organization  is  situated  to  offer  a  unique  service.  It  is  in 
effect  a  pole-producing  machine  co-ordinated  throughout  for  producing,  cut¬ 
ting,  transporting,  and  treating  the  poles,  and  operating  as  one  organization. 

'Phe  BROWN  holdings  of  Dense  Southern  Yellow  Pine  are  ideally  located, 
the  treating  plant, — one  of  the  most  modern  in  the  country, — being  nearby. 
Rail  lines  run  directly  into  the  timber  and  the  cut  poles  are  loaded  on 
railroad  cars  by  locomotive  cranes.  Throughout  these  operations  only  this 
company’s  equipment  and  crews  are  employed. 

'Phis  one-profit  method  of  operation  insures  not  only  lowest  of  operating 
costs,  but  ease  and  speed  of  handling,  and  the  maintenance  of  quality. 


Have  you  details  of  the  BROWN  “new  deal  in  poles”?  Write  or  ’phone. 


Address  all  communications  to  Creosoting  Department  of  the 
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Look  at  the  Steel  / 


Amass  of  solid  steel  in  this  boiler  house — 
twice  as  heavy  as  any  ordinary  office 
building  of  the  same  dimensions.  Great 
strength  was  necessary  with  a  limited  space 
and  therefore  steel  was  selected.  It  is  the 
boiler  house  of  the  new  Long  Island  Lighting 
Co.  station  at  Glen  Head,  L.  I.;  1,700  tons  of 
Lehigh  Steel  were  used  in  this  one  building 


alone,  representing  a  unique,  modem  boiler 
house  construction. 

In  addition  the  turbine  room,  electrical  bay 
transformer  house  and  switching  station  were 
all  built  of  Lehigh  Steel,  giving  a  total  of  over 
3,000  tons  in  the  one  station. 

Specify  Lehigh  Steel  for  power  plants,  coaling 
stations,  substations,  transmission  towers 
and  any  building  constmction. 


iilEHiBH  Structural  Steel  Bompany 


New  York 


ALLENTOWN,  PA. 

Philadelphia  Washington 


Boston 

0  3083 


International  Creoaoted  Pine  Polea  in 
aignal  aervice  on  the  Big  Four  near 
IndianapolUf  Ind. 


Efficient  and  reliable  power  trans¬ 
mission  service  requires  poles  which 
are  uniformly  strong,  durable,  economical, 
and  free  from  failures. 

These  requirements  are  most  ably  filled 
by  International  Creosoted  Pine  Poles. 
They  possess  greatest  permanent  strength 
and  stand  up  in  emergencies  where  others 
fail. 

Proof  of  this  permanency  is  the  test  of 


time  and  International  p)oles  have  passed 
this  test  most  successfully.  They  have 
been  in  service  28  years  through  wind 
and  weather  and  are  still  in  excellent 
condition. 

With  this  service  record  and  with 
International*  s  firm  operating  policy 
to  produce  only  quality  poles,  uninter¬ 
rupted  service  is  assured,  insofar  as  it 
depends  on  poles 


International  Creosoting  &  Construction  Co. 

General  Office:  Galveston,  Texas 


Creosoted  Yellow  Pine  Poles 


1 


fHvOLTAGE 

Hi-Voltage  Switches  Go  Up  ^ 

Ihe  Quickest  of  JIny  We  Ever  Installed  " 


^^Hi'Voltage  Switches  Qo 
Up  the  Quickest  of  Any 
We  Ever  Installed^* 

Repeatedly,  tHis  statement  has  been 
made  by  engineers  and  field  crews — and 
it  is  an  echo  of  a  policy  we  have  held  since  we 
began  business. 

It  has  always  been  our  contention  that  the 
price  of  a  switch  on  the  freight  car  means 
nothing.  The  real  price — the  one  you  must 
finally  pay  is  the  cost  of  the  switch  installed. 

Hence,  we  have  always  pursued  the  practice 
of  so  building  our  Switches,  Fuses,  etc.,  that 
installation  work  will  be  just  as  little  as 
possible. 

Every  piece  of  Hi- Voltage  Ek[uipment  is 
shipped,  completely  assembled  in  a  crate.  All 
possible  work  is  completed  in  our  shop  where 
it  costs  little,  instead  of  in  the  field  where  it  is 
expensive. 

Operating  mechanism  is  equally  complete, 
and  as  easily  assembled.  Where  switches  are 
mounted  on  steel  work,  or  where  complicated 
offset  or  indirect  controls  are  necessary,  we 
recommend  our  hexagon  shaft  mechanism. 

The  shaft  is  mounted  in  monel  ball  bearings 
and  assembled  with  clamp  type  fittings.  We 
ship  such  mechanism  with  all  bearings  in 
place.  All  drilling  is  done.  Assembly  is 
merely  a  matter  of  placing  the  clamps  and 
bolting  up — no  field  drilling  necessary.  The 
completed  mechanism  will  have  no  lost 
motion. 

If  you  will  write  us,  we  will  give  you 
specific  instances  of  economy  in  this  respect. 

Hi-Voltage  Air  Break  Switches,  Gang  and 
Hook  Disconnect  Switches,  Fuses,  Choke 
Coils,  Bus  Supports,  Connectors  and  kindred 
equipment  have  made  outdoor  substation 
history. 

If  you  do  not  now  have  our  complete 
catalogue,  send  for  it  at  once. 


Hi 'Voltage 
Equipment  Co. 

CLEVELAND,  OHIO 


from 


Aj  evidence  of  our  con¬ 
fidence  and  to  identify 
the  quality  of  Long-Dell 
Poles,  each  pole  it 
branded  with  the  above 
trade-mark  with  date 
and  place  of  creosoting, 
fivefeetabovetheground 
line. 


ONLY  sound,  live  trees  of  great  strength  and  straightness, 
which  are  free  from  injurious  defects,  are  selected  from 
the  very  heart  of  the  Yellow  Pine  country  for  Long-Bell  Poles. 
Every  pole  is  then  scientifically  seasoned  and  pressure-treated 
full  length  with  grade  No.  1  creosote  by  the  most  effective 
and  up-to-date  methods.  Long-Bell  Poles  resist  decay  and 
fire — serve  for  years  at  lowest  maintenance  cost.  They  are 
used  in  all  types  of  construction. 

Long-Bell’s  vast  timber  holdings  assure  large,  well  assorted 
stocks  and  prompt  shipment.  Write  for  full  information. 


The  Tf>nG-Rc 

133  R.  A.  Long  Bldg. 


T  ^mber  r.ompanu 

Kansas  City,  Missouri 


Long-Bell  Poles  in  a  line  of  the 
Inter-State  Power  Company, 
Indianapolis,  Indiana. 
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merica's  most  modernm 

^?/m^CONS1 


Scientifically  designed  — 
metal  in  tension,  porcelain 
in  compression. 


CLAMP 

Made  from  new  hot  rolled 
steel. 


Pressed  from  steel  — 
stronger  than  castings. 


RACK 

The  strongest  rack  for  its 
weight  ever  produced. 


WRITE 

TODAY 

for  th  e  Hubbard 
catalog 
No.18 


PEIRCE  DETACH¬ 
ABLE  POLE  STEP 


HIBBARD 
STEEL  WING 
An  anchor  that  goes  in 
like  a  corkscrew. 


HUBBARD  GUY  GUARD 
Provides  protection  to  the 
public.  Saves  6  to  8  feet  of 
guy  strand. 


PEIRCE  POLE  GAIN 
Made  of  presteel.  Elim¬ 
inates  gaining  the  pole. 


Prevents  unlicensed  climb¬ 
ing.  Safe  for  the  public. 


Write  to  me  at  Hubbard  and  Company, 
63rd  and  Butler  Sts.,  Pittsburgh,  Pa.,  and 
/  will  see  that  you  receive  my  personal 
message  every  month. 


) 
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OLE  LINE  HARDWARE 
CTION  SPECIALTIES 


Manufactured  by  Hubbard  and  Company 


MARK  TWAIN  once  said: — “Everybody  complains 
about  the  weather  but  nobody  does  anything  about  it.” 

This  statement  is  perhaps  true  of  the  period  in  which 
it  was  made  but  hardly  so  at  the  present  time.  There 
are  few  of  the  present  day  comforts  that  we  are  not 
able  to  enjoy  in  spite  of  inclement  weather.  At  the 
touch  of  a  button  we  produce  light,  heat,  music  and 
pictures.  We  are  able  to  see  and  hear  distant  events 
without  leaving  our  favorite  armchair.  So  something 
has  been  done  “about  the  weather,”  not  to  improve  it 
exactly,  but  to  make  its  effect  upon  us  less  noticable. 

The  part  that  Hubbard  plays  in  this  picture  of 
modern  comforts  and  conveniences  is  highly  important. 
America’s  most  modernized  Pole  Line  Hardware  func¬ 
tions  silently  and  faithfully  “in  spite  of  the  weather” 
to  support  thousands  of  miles  of  lines  carrying  electric 
power  in  all  parts  of  the  world. 

Hubbard  and  Company,  in  furnishing  pole  line  hard¬ 


ware  and  Peirce  Construction  Specialties,  has  been 
setting  the  pace  in  its  field  for  decades  with  new  designs 
not  only  in  the  articles  manufactured,  but  in  line  con¬ 
struction  itself,  as  for  example,  the  modern  system  of 
vertical  distribution  in  secondary  wiring. 

Hubbard  Hardware  and  Peirce  Construction  Specialties 
are  protected  from  the  elements  by  a  heavy  coat  of  zinc 
applied  by  the  hot  double-dip  process.  As  long  as  the 
only  claim  for  single-dip  galvanizing  is  lower  cost, 
Hubbard  and  Company  will  continue  its  rigid  and 
unvarying  use  of  the  hot  double-dip  process,  furnishing 
the  lines  with  a  hardware  “BUILT  TO  ENJOY 
BAD  WEATHER.” 

With  three  factories  located  at  Pittsburgh,  Chicago  and 
Oakland,  California,  and  stocks  in  the  warehouses  of 
172  electrical  jobbers  scattered  from  coast  to  coast, 
Hubbard  service  has  been  developed  to  a  degree  of 
flexibility  which  provides  instant  results  in  times  of 
necessity. 


Carried  in  stock  by  172  Leading  Electrical  Distributors. 
— T here  is  one  near  you. 


idibaii] 


COMPANY 


TS  BUR.GH  ^  OAKLAND.  CAL.-<^  C  H 1  C  A  C  O 
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This  is  the  ONLY  way 
you  can  beat 

PORTER  &  ROSS 
SERVICE 


WHEN  the  art  of  tree  surgery  pro¬ 
gresses  to  the  point  where  they  grow 
hybrid  trees  with  trunks  of  Western  Red 
Cedar — ^with  branches  to  serve  as  cross 
arms  of  Douglas  Fir  origin — and  with 
vertical  shoots  of  Locust  for  pins — then 
and  then  only  will  there  be  a  convenience 
service  better  than  that  offered  you  by 


PORTER  &  ROSS,  Inc. 


30  Church  Street . New  York 

— Factory  at  Third  and  Venango  Sts.,  Philadelphia,  Pa.— 

—District  Offices— 

Monadnock  Bldg.  839  Oliver  Bldg.  1002  Louderman  Bldg. 

CHICAGO  PITTSBURGH  ST.  LOUIS 

Texas  Bank  Bldg.  1318  Comer  Bldg.  176  Federal  St. 

SAN  ANTONIO  BIRMINGHAM  BOSTON 


The  P&.R  Service  presents  this 
advantage  when  ordering  mate¬ 
rial  for  a  line: 


Turn  to  the  P  &  R  Catalog  or  to  the 
McGraw-Hill  Engineering  Catalog 
(pages  240-246).  Pick  out  the  hard¬ 
ware  you  need  and  order  it  with  the 
poles,  cross  arms  and  pins — and  you 
get  it  all  from  the  same  source — the 
SAME  responsibility. 


POLES 


Western  Red  Cedar 


CROSS  ARMS 


PINS 


Locust 


HARDWARE 


Hot  Dip  Galvanized 


Monel  metal  furnished  if  desired 


Uninterrupted  Service  and 


A  TRAINED  organization  in  line 
■  clearance  work — one  which  has 
specialized  and  had  ten  years’  experi¬ 
ence  in  the  promotion  of  uninterrupted 
service  for  power  companies,  is  at 
your  disposal. 


A  Nelson  and  Kuemmerling  man  on 
your  properties  insures  good  public 
relations,  a  thorough  understanding  of 
line  clearance  and  freedom  from 
service  troubles  caused  by  trees  short¬ 
ing  and  breaking  lines. 


NELSON  ME  KUEMMERLING 

CANTON, 


Good  Public  Relations 


Our  men,  now  stationed  with  some  of 
the  large  power  companies  have  not 
only  improved  service,  maintained 
friendly  relations  between  Public  and 
Power  Company  but  saved  enormous 
losses  during  storms  because  of  proper 
line  clearance. 

Let  us  talk  to  you  about  our  proposi¬ 
tion,  what  we  do,  how  we  do  it  and 
how  it  is  of  mutual  benefit  to  both 
property  owner  and  Central  Station. 
Ask  for  a  representative  to  call.  There 
are  no  strings  attached  to  this  offer. 
Write  today. 


LINE  CLEARANCE  SPECL\LISTS 

OHIO 
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When  the  first  Central  Sta^ 
tion  appeared  on  the  scene 

That  was  in  1882,  when  the  first  Naugle  pole  was 
shipped.  Power  transmission  poles  weren’t  in  so  great 
a  demand  as  now.  But  today  there  is  a  network  of  dis¬ 
tribution  lines  all  over  the  country,  giving  countless 
cities  and  towns  electrical  energy. 

With  the  phenomenal  development  of  the  electrical 
industry  has  come  a  demand  for  poles  of  particularly 
high  standard.  Naugle  POLES  have  always  met  this 
standard,  as  evidenced  by  the  fact  that  they  have  been 
successfully  used  in  overhead  transmission  lines 
country-wide  for  46  years. 

The  demand  for  good  poles  has  been  constantly  on  the  . 
increase,  and  Naugle  stocks  and  facilities  have  grown 
with  it.  150,000  to  175,000  poles  of  all  sizes,  well  sea¬ 
soned,  are  continually  carried  in  stock  for  24-hour 
loading.  Butt-treatment  plants  of  tremendous  capacity 
right  in  our  yards. 

WESTERN  &  NORTHERN  CEDAR 
IVith  or  Without  Butt-Treatment 


NAUGLE  POLE  &  TIE  COMPANY 

59  East  Madison  Street,  Chicago,  III. 


BRANCHES:  New  York.  Columbue,  Kansas  City.  Spokane.  Vancouver,  Boston 
.MAIN  YARDS:  *  Minneapolis.  ‘Pinconning.  Mich.,  Vancouver,  B.  C., 

*  Sand  Point,  Idaho,  *  Spokane,  Wash. 

•PENTREX  machines  and  butt-treatment  plants  at  these  yards. 


Super-Service  on  rush  orders! 

So  well-directed  are  our  efforts  that  if  your 
order  is  received  at  9  in  the  morning  it  can 
be  loaded  and  on  the  way  to  you  at  5  o’clock 
the  same  day.  This  service  means  much  to 
the  hurried  pole  buyer. 


7 
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RELIABLE 

IN 

SERVICE 


Another  Moloney  Installation 


Carefully  selected  materials 

— plus  a  full  knowledge  of  transformer  requirements. 

— based  on  many  years’  experience  in  building  transformers  for  the 
electrical  field. 

— has  produced  confidence  in  Moloney  quality. 

— typified  in  the  ever-increasing  demand  for  Moloney  Transformer. 
— proven  by  the  need  for  our  recently  enlarged  factory  and  production 
facilities. 


MOLONEY  ELECTRIC  CO. 

Main  Offices  and  Factories 

ST.  LOUIS,  MO. 


1 


WORRjs 

No.  25 


MEAD-MORRISON 


MEAD-MORRISON 


Left '  The  Qiitcrnt  and 
cbcatant  way  to  art  tr«n» 
wxm  t<>«<n  nn  a  ‘  Un«  ** 

MEAD  MOFRISO?^ 
Uwkfaiant  Watch  No  *1} 
iV«*  thr  bu>m«M 


R^thn  Hnoar-nunuic  h*tk1i 
nr>  trtron  thr  oMI^r  wh)«K 
truck*  V*  r>iuirpcd  with 
MEAD  MORRISON  WiivA 
r«.  He  can  haodk  dtflu.'ult 
Juba  hkr  thM  with  r4«r  ami 


MAKE  YOUR  MOTOR  HANDLE  AS  WELL  AS 


Great 
Operating 
Savings 

such  as  Pole  Set¬ 
ting  Crews  cut 
from  8  men  to  3, 
cable  hauling 
speeded  up  50%, 
transformersand 
other  heavy  loads 
handled  with  ease  and  safety 
— even  transmission  towers 
set  with  our  Motor  Truck  Winches,  Cranes 
and  Derricks  operating  on  the  idling  power 

of  the  engine . Fully  described  and  illustrated  in  this 

splendid  new  catalog.  Write  for  it  today 

MEAD-MORRISON  MFG.  CO.,  526  Prescott  Street,  East  Boston,  Mass. 

MEAD-MORRISON 


High  Insulator  Costs  Again 
or  the  Over-Potential  Test? 


To  make  an  insulator  with  unequalled  serv- 
ice-life  and  dielectric  strength  is  not  enough. 

The  hard  task  is  to  convince  buyers  that  have 
not  used  Lapp  porcelain  that  the  feat  has  really 
been  accomplished. 

Porcelain  ills  come  usually  from  inadequate 
preparation  or  “aging”  of  the  clay.  The  secret  of 
aging  has  been  discovered — and  patented.  It 
consists  of  removing  dissolved  and  occluded  air 
by  the  vacuum  process,  thus  making  the  clay  ML  .yjH 

homogeneous — free  from  microscopic  air  huh- 
hies,  laminations,  etc.  This  is  an  exclusive  Lapp 
feature. 

Lapp  Insulators  undergo  an  Over-Potential 
Test,  25%  above  standard  practise.  Factory  re- 
jects  are  surprisingly  few,  proving  that  Lapp 
Insulators  are  stronger  than  even  the  Over-Po- 
tential  Test  indicates. 

Perhaps  that’s  why  only  Lapp  Insulators  carry 
an  under-glaze  date  of  manufacture.  Lapp 
wants  you  to  know  approximate  date  of  original 

installation  to  prove  by  your  own  experience  of  Lapp  Ov 

that  Lapp  Insulators  save  service  costs  and  re-  ^eJr^Tnsulatorf " 
installing.  cannc 

Lapp  Insulator  Co.,  Inc, 

Le  Roy,  New  York,  U.  S.  A. 
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No.  5960  —  Standard  Sus¬ 
pension  Unit.  Over-Poten¬ 
tial  Tested. 
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HEXSULATE 


Trade  Mark 


Re)^.  U  S  Pat.Off 

Weatherproof  Impregnation 


HBXSULATE  WOULD  HAVE  PROLONGED 
THE  LIFE  OF  THIS  INSULATION! 


Weather  Resisting 


The  length  of  life  of  w'eatherproof  wire  insulation  depends  on,  1 — The  kind 
of  cellular  covering  used,  whether  cotton  or  jute  yarn  or  cotton  roving; 
2 — The  kind  of  material  with  which  it  is  impregnated ;  3 — And  the  manner 
in  which  these  two  are  applied. 

Of  these  the  impregnating  material  is  the  most  important.  It  provides  both 
the  insulating  properties  and  protection  from  the  weather,  while  the  fibrous 
covering  merely  acts  as  a  binder  or  base  to  carry  it. 

HEXSULATE  is  the  ideal  Impregnating  Compound.  It  was  developed  for 
this  specific  purpose  by  our  Research  Department,  w'hich  has  had  years  of 
experience  wfith  roofings  that  show  service  of  50  to  60  years  and  with  high 
grade  wood  preserving  creosoting  oils  that  are  used  in  the  treatment  of  rail¬ 
road  ties,  telegraph  and  power  transmission  poles,  cross-arms,  etc.  This  com¬ 
bination  of  “Long  Life”  and  “Weather  Resistance”  gave  our  engineers  and 
chemists  a  wealth  of  experience  to  draw  upon  in  developing  this  insulating 
and  weatherproofing  product — HEXSULATE. 

HEXSULATE  is  sufficiently  liquid  at  impregnating  temperatures  to  allow 
complete  saturation  in  every  fibre  of  the  cotton  or  jute  covering.  It  has 
sufficient  stability  and  body  so  that,  wffien  exposed  to  the  direct  rays  of  the 
sun,  it  does  not  become  fluid  enough  to  travel  or  leach  from  the  top  of  the  wire 
to  the  bottom,  thus  exposing  the  unprotected  covering  to  the  elements.  There 
is  no  “top  and  bottom”  to  wire  made  with  HEXSULATE. 

Insure  long  life  insulation  by  specifying  HEXSULATE  Impregnation  on 
your  weatherproof  wire. 


HEXSULATE 

CHARACTERISTICS 


ILong  life— wrather  rettlst- 
Jn*. 

2  Hufflcirntb'  liquid  for  per- 
^  fret  imprpKnation  at  2SO 
F. — braid  uninjured  at  tbia 
trmperaturr. 

3HiKh  Dirlretrlr  atrmKth  — 
InauriuK  Kood  inaulation. 

4UnuNual  durtility  —  meetii 
bending  requirementa. 

5  Not  tarky  or  gticky  ^ 
mertN  drip  and  mrit  test 
requirements  —  ciean  to 
handie. 

6FunicU8  and  microbe  resist- 

inr. 


TAR  PRODUCTS  CORPORATION 


Providence,  Rhode  Island 

Ne=iv  England  Division  of 
AMERICAN  TAR  PRODUCTS  COMPANY 
Pittsburgh,  Pennsylvania 


] 


T* 


MEMGO  ENGINEERING  «;  MANUFACTURING  CO.,  INC 

381  Hamilton  Street  Long  Island  City,  N.  Y 
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SUBSTATION  EQUIPMENT 

fis  designed  and  built  for  service,  above  all  else.  It  l||E 

is  priced  in  accordance  with  the  service-ability  it 
affords.  Its  first  cost  is  what  such  superquality 
demands.  It  is  a  first  cost  which  assures  uninter- 
rupted  service,  low  maintenance,  minimum  after- 


./ 
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ORANGEBURG  FIBRE  CONDUIT 


The  convenient  five  foot  lengths  and  the  lightness 
of  Orangeburg  Fibre  Conduit  have  contributed 
to  its  many  years  of  popularity.  The  experience  of 
many  users  all  over  the  world  has  shown  for  35 
years  that  Orangeburg  Fibre  Conduit  provides  the 
most  practicable  cableways  for  every  variety  of  under¬ 
ground  electric  cables. 

This  long  history  of  successful  use  and  constant 
reorders  is  proof  that  Orangeburg  Conduit  stands 
the  test  of  time. 

The  smooth-fining  joints,  and  accurate  interior 
surface  of  Orangeburg  Fibre  Conduit,  insures  cable- 
ways  which  are  uniformly  smooth  and  circular. 


This  feature  insures  against  damage  to  cables  while 
being  drawn  through  Orangeburg  Fibre  Conduit. 

For  full  information,  write  Johns-Manville  Corpora¬ 
tion,  292  Madison  Ave.,  New  York  City,  New  York. 


The  Fibre  Conduit  Co. 

ORANGEBURG,  NEW  YORK 

johns-Manville 

cl  CORPORATION 

tOL£  SELLING  AGENTS 


W  1300 
W  OpenlVP* 
f  Matthews 
Fus  witch 
Rating: 

10  Amperes 
11,000  Volts  J 
Delta 
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The  low  initial 
cost  of  open  type  Matthews 
Fus  witches  and  their  depend¬ 
ability  makes  them  preferred 
for  protection  of  rural  trans¬ 
formers,  branch  lines  and 
substations.  Features  of  Mat¬ 
thews  F  us  witches  include  easy 
re-fusing,  high  rupturing  cap¬ 
acity,  certainty  of  operation 
and  good  insulative  qualities. 

bulletin  502  contains  full  des¬ 
criptions  of  types,  ratings  and 
features  of  Matthews  Fu- 
switches  and  Disconnecting 
Switches.  Your  electrical 
wholesaler  can  supply  you 
with  Matthews  Specialties. 

W.N.MATTHEWS  CORPORATION 
Engineers  and  Manufacturers 
3702  Forest  Park  Boulevard 
St.  Louis.  U.  S.  A. 

Office*  in  All  Principal  Citie* 

MATTHEWS 

FUSWITCHES 

«nct  OISCONNECTINO  SWITCHES 

k58  interchangeable 


r,- 


I 


Completion  of  the  oil  purification  plant  ahead  of  the  rest 
of  the  sub-  or  switching-station  is  a  new  short  cut  to  econ¬ 
omy  in  getting  transformers  and  circuit  breakers  into 
operation. 

Pipe  connecting  the  transformers  and  breakers  to  a  central 
oil  purification  plant  equipped  with  large  capacity  De  Laval 
Insulating  Oil  Purifiers  has  proved  to  be  by  far  the  most 
economical  means  of  maintaining  the  di-electric  strength 
of  oil  at  the  large  stations  which  are  now  being  built  bv 
many  systems. 

Such  a  purification  plant  performs  its  greatest  service,  and 
may  often  entirely  pay  for  itself,  during  the  period  in 
which  the  substation  is  under  construction  and  oil  holding 
apparatus  is  being  filled.  For  this  reason,  it  is  becoming 
standard  practice  to  build  and  equip  the  oil  purification 
plant  before  the  transformers  and  circuit  breakers  are 
erected,  so  that  oil  can  be  readily  unloaded  from  the  cars, 
dehydrated  and  pumped  into  the  units. 

De  Laval  engineers  will  be  glad  to  co-operate  with  you 
in  designing,  constructing  and  operating  your  substation 
oil  purification  plants.  Write  for  Rulletin  107-W. 


ALFA-I.AVAL  CO.,  Ltd.,  34  GroHvenor  Road.  London,  S.  W.  1. 


DE 

OIL  P  U  R  I  F  I  E  RX 


WESTERN  RED 
CEDAR  POIES 


B.  J.  CARNEY  &  CO 


PENTREX 

Kuarantet's  %  or  ’i  North  7th  St, 

inch  penetration  on  Minnrapolis 
every  poie. 


Main  Offices 

SirumoUN,  B.  C.  Peyton  BIdK., 

Kiiderby.  B.  C.  Spokane.  Wash. 

Treating  Plants 

Minneapolis  Sand  Point  Spokane 

General  Sales  Offices 

237  Commerrial  Tr.  BhiK.,  115  So.  Dearborn  St.,  214  Old  Sooth  Blda-. 
Philadelphia  ChicuKO  Boston 

701  Midland  Bld^.,  005  2nd  NaPI  Bank  BIdK..  R.39  Oliver  Bldic.. 

Kansas  City,  Mo.  Cinrinnati,  Ohio  Pittsborirh 


56 


ELECTRICAL  WORLD 


Vol.92,  No.  13 


33  K.y .  IS,000  K.V.A.  Substation  With  “GPM”  Gang  Operated  Disconnects. 


FACTS  ABOUT 
THE 

‘‘GPM’’  SWITCH 


ie  mean  lower 
maintenance  and  lower  cost.  The  side 
break  makes  it  possible  to  use  a  mini' 
mum  number  of  parts  and  do  away  with  troublesome 
adjustments.  Double  selLaligning  and  selLclosing  con¬ 
tacts  prevent  entrance  of  dirt  when  the  switch  is  in 
open  position.  The  very  nature  of  the  switch  is  such 
as  to  make  it  easy  to  open  and  close. 


AKERS  Of  ^ 

Peltn  Sfti 

DELTArSTAR  ELECTRIC  C0MRANY,2400  BLOCK.FULTON  ST,  CHICAGO,  ILLINOIS 
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HOLDING  POWER 


The  Essential  Factor 
When  Anchors  Are 
Being  Specified 


Dependable  anchorage  year  after  year  is  essen¬ 
tial.  That  is  why  holding  power  is  the  factor 
which  brings  the  ultimate  decision  for  anchor 
selection.  In  Kearney  Hi-Tension  4-in-l  Expansion 
Anchors,  you  will  find  the  answer  —  they  have  a 
greater  holding  power  than  any  other  anchor  of 
equal  inches  of  surface.  Tests  on  any  of  the  five 
sizes  of  these  anchors  will  back  up  this  statement 
— they  are  all  made  of  certified  malleable  iron, 
guaranteed  against  breakage. 


OTHER 

KEARNEY 

UTIUTY 

SPECIALTIES 


GUY  WIRE 
CLIP 


SOLDERLESS 

SERVICE 

CONNECTOR 


Holding  Power  oS 
Kearney  Hi-Tension 


OR  light  and 
**•  power  utilities,  R 
Kearney  Engineers  have  R 
designed  solderless  ser-  ■ 
vice  connectors,  guy  wire  1 
clips,  steel  rod  and  pipe  } 
rod  screw  anchors,  double 
duty  fuse  and  disconnect 
cutouts,  fuse,  disconnect, 
and  choke-fuse  combination 
switches,  handy  fuse  pullers, 
bullet  type  plug  cutouts, 
sleeve  twisters  with  inter¬ 
changeable  dies,  hot  tap  clamps, 
economy  cable  clamps,  yokes, 
splice  balls,  clevises,  and  under¬ 
ground  cable  boxes. 


STEEL  ROD 
SCREW  ANCHOR 


PIPE  ROD 
SCREW  ANCHOR 


OTHER  features  of 
Kearny  Hi-Tension  4* 
in-1  Expansion  Anchors 
include:  Ease  of  installation, 
capable  of  being  installed  in 
any  kind  of  soil,  at  any  angle, 
to  any  d^th,  and  in  any  loca¬ 
tion. 


Bulletin  No.  301  covering  Kearney  Hi-Tension 
4-in- 1  Expansion  Anchor  will  be  sent  on  request. 

JAMES  R.  KEARNEY  CORPORATION 

4224  Clayton  Avenue  ST.  LOUIS,  MO. 


Cat.  No. 

Sand 

Clay 

Hard  Pan 

5053 

3,000 

5,000 

7,000 

6076 

4,000 

8.000 

12,000 

7104 

6,000 

11,000 

16,000 

8126 

10,000 

16,000 

22,000 

10208 

16,000 

24,000 

32.000 
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When  Aervice 
counU. 


Five  years  ago  the  first  Locke  Grading 
Shields  were  installed.  Today,  all  over  * 
the  country,  on  many  of  the  most 
important  transmission  systems, 
thousands  of  Locke  Grading  Shields 
are  helping  maintain  the  continuous 
service  for  which  all  engineers  are 
striving.  The  promises  made  by  early 
experiments  in  the  laboratory  have 
been  amply  fulfilled  in  actual  field 
service. 

On  suspension  lines  from  66  kv  up 
they  will  decrease  flashovers  and 
minimize  the  damage  done  by  the 
flashovers  that  do  occur.  It  is  no 
coincidence  that  Locke  Grading 
Shields  are  in  use  on  every  220  kv 
system  in  the  country. 

LOCKE  INSULATOR  CORPORATION 

BALTIMORE  MARYLAND 


LOCKE 

PORCELAIN 
INSULATORS 


DEAD  ENDS 


SPECIFIED  ontheln^ 


jeffery-dewitt 

Kenova,  W.  Va., 


The  basis  of  insulator  purchases  is 
confidence  that  the  maker  will  de¬ 
liver  a  sound  product.  Jeffery- 
Dewitt  is  prepared  to  do  so,  by:  ( 1 ) 
ideal  fuel  supply,  (2)  finest  mechan¬ 
ical  equipment,  (3)  exclusive  proc- 


Here  are  some  illustrations  typical 
of  a  large  number  of  new  jobs  on 
which  J-D  insulators  have  been 
specified  by  engineers  in  different 
parts  of  the  United  States: 


I 


SUSPEHSION 


I 

I 

I 


PIN  TYPE 


INSULATOR  CO. 

U.S.A. 


esses  controlled  and  perfected 
through  years  of  effort  and  ex¬ 
perience,  and  (4)  the  will  to  ex¬ 
cel.  Each  J-D  insulator  is  built 
to  build  customer  confidence.  The 
earned  confidence  of  power  com¬ 
panies  is  our  most  valued  asset. 
Send  for  catalogs  of  standard 
products;  submit  your  problems 
to  our  engineers  when  special 
shapes  of  high  grade  porcelain 
seem  necessary. 


POST  TYPE 


Just  open  the  clips,  insert  wire 
and  tighten. 


The  Tension  Indicator 
on  a  guy  line. 


Why  Dead-End  *  * 

To  Determine  Tension? 


The  Martin-Loomis  Tension  Indicator  accurately  measures  the 
tension  without  the  necessity  of  dead-ending  or  cutting  wires. 


Heretofore,  in  order  to  determine  the 
tension  on  guys  or  conductors,  it  has 
been  necessary  to  cut  or  dead-end  the 
wire.  Now  with  the  Martin-Loomis 
Tension  Indicator  simply  clamp  the  in¬ 
strument  to  the  wire  either  BEFORE, 
DURING  or  AFTER  tension  has  been 
applied.  It  will  accurately  indicate  ten¬ 
sion  to  a  maximum  of  16,500  lb.  on  any 
wire  or  cable  up  to  a  diameter  of  one 
inch.  Only  one  instrument  is  needed 
on  a  job  as  it  may  he  moved  in  a  few 
moments  without  disturbing  the  set-up. 

This  instrument  oi>erates  on  an  hydrau¬ 
lic  pressure  principle,  the  tension  on  the 
wire  exerting  pressure  on  a  diaphragm 
supported  by  water.  Readings  may  be 
either*  in  pressure,  readily  converted 
with  calibration  curves,  or  direct  with 
special  dial  faces.  The  indicator  weighs 
only  11 1/2  lb.  and  may  be  handled  easily 
even  in  awkward  positions. 


Calibration  curves  for  various  types 
and  sizes  of  wire  and  cable  are  available. 


The  Tension  Indicator  may  he  used  to 


in"  transmission  and  distribu' 


tion  lines. 


Determine  guy  line  strains  on  an 
chors. 


Determine  types  of  tower  footings 
best  suited  to  various  soils. 


Adjust  load  proportionately  on  two 
or  more  guys  on  the  same  pole. 


These  are  only  a  few  of  its  many 
uses. 


Write  for  literature  and  further 
information. 


MARTIN-LOOMIS  CORPORATION 


Long  Beach,  Calitornia 
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HEN  DELAY  MEANT  WASTE  / 

The  Petroleum  Industry  Cannot  Wait — 

Power  Must  Be  Delivered  When  Needed. 

The  Pecos  Valley  Power  and  Light  Company  had  impor¬ 
tant  oil  pumping  load  contracts  that  called  for  electric 
power  on  July  15,  1927.  The  order  for  the  steel  switching 
structure,  oil  circuit  breakers,  air  break  switches  and  bus 
fittings  was  awarded  to  the  Pacific  Electric  Manufacturing 
Co.,  on  April  26,  1927.  Complete  shipment  was  made  in 
less  than  40  days  and  the  completed  plant  and  power  lines 
went  into  service  on  July  15,  1927. 

Pacific  Electric  Service  made  possible  this  fast  delivery  of 
the  following  major  items: 


35,000  lbs.  Galvanized  Steel  Structure 
4 — 73  KV.  Oil  Circuit  Breakers 
17 — 73  KV.  Air  Break  Switches 
Choke  Coils 


Fuse  Supports 
Bus  Supports, 
Connectors  and 
Fittings 


vf"  :  '  ;i  !  .  i  t  , 

•  V; -.T, ,  1,41  * 


McCamey,  Texas,  Steam  Electric  Generating  Plant  of  the  Pecos  Valley  Power  and  Light  Co. 
Ford,  Bacon  &  Davis,  Inc.,  Engineers  in  Charge  of  Design  and  Construction 


Pacific  Elecfric  lyfanufacturini^  C 


5815  THIRD  STREET,  SAN  FRANCISCO,  CALIF. 

Representatii'es  in  Principal  Cities 
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Standardization  of  equipment  simplille^. 
both  your  design  and  construction  prob¬ 
lems.  But  be  sure  your  plans  are  built 
around  the  right  standards. 

FABRICATED  SWITCH  CELLS 
OF  ALBERENE  STONE  will  enable 
you  to  extend  your  switch  and  bus  struc¬ 
ture  as  needed,  by  the  addition  of  units 
standardized  according  to  your  own 
specifications. 

'Fhese  cells  are  self-contained  unit  struc¬ 
tures  of  Alberene  Stone  slabs  and  stand¬ 
ard  steel  shapes — fabricated  by  us  to 
conform  with  your  switch  and  bus  ar¬ 
rangement — delivered  “knocked  down” 
— and  easily  and  quickly  assembled  either 
by  us  or  by  your  own  labor  force. 

You  save  time,  labor,  and  “messing  up” 
your  station.  You  have  standardized 
construction,  with  safety  and  perma- 
nance  assured  by  the  time-tested  me¬ 
chanical  and  electrical  qualities  of 
Alberene  Stone.  Extensions  mean  simply 
the  addition  of  standard  units  as  needed. 


Let  us  tell  you  more  about  this  neiu  type  of 
construction  employing  Alberene  Stone,  an 
electrical  standard  for  over  35  years. 


Alberene  Stone  Co. 

153  W,  23rd  St.,  New  York  City,  U.S.A, 

Offices  in  principal  cities 


Ready  CUT 
Switch  / 
Cells  o/ 


The  picture  on  the  left-hand  page  shows  an  assembled 
Alberene  Stone  Switch  Cell — one  complete,  self-con¬ 
tained  unit,  with  oil  switch  compartments  in  front  and 
bus  compartments  in  the  rear.  Illustrated  above  is  the  same 
unit  in  process  of  assembU',  showing  the  tongue-and-groove 
construction  (possible  only  with  Alberene  Stone)  where¬ 
by  solidity,  continuity  and  perfect  alignment  are  assured. 

Recent  purchasers  of  Alberene  Stone  Fabricated  Switch 
Cells  are: — International  Paper  Co.,  Kents  Falls  Devel¬ 
opment,  0  oil  switch  cells;  International  Paper  Co..  Grand 


Falls  Development,  125-ft,  bus  structure  with  oil  circuit 
breaker  and  disconnect  switch  compartments;  National 
Tube  Co.,  Elwood  City  Works,  9  units  comprising  circuit 
breaker  and  disconnect  switch  compartments,  bus  struc¬ 
ture  and  flooring;  Northern  Westchester  Lighting  Co., 
compartments  for  circuit  breakers,  disconnect  switches, 
regulators  and  reactors  and  bus  structure;  Cieneral  Elec¬ 
tric  Co.,  West  Lynn  Works,  28  G.  E.  Type  F'.  H.  oil 
switch  cells,  with  disconnect  switch  compartments  and 
bus  structure. 


LB  E  RENE 
STONE 


NATURAL  STONE 


DIVERSIFIED  ELECTRIO^L  UTILITY 
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A.  C.  S.  R.  is  used  on  every  220,000  volt  trans¬ 
mission  line  in  the  United  States  and  Canada. 
It  is  human  nature  to  emphasize  such  advanced 
installations — and  it  is  prime  evidence  of  de¬ 
pendability  that  A.  C.  S.  R.  has  been  chosen  for 
such  service. 

However,  A.  C.  S.  R.  is  not  exclusively  a  high- 
voltage  conductor — it  is  well  suited  to  every¬ 
day  low  voltage,  short-span  lines.  Our  sales 
records  say  so.  Over  two-thirds  of  the  more 
than  280,000  installed  miles  of  A.  C.  S.  R.  made 
by  us,  are  in  the  small  sizes  used  for  low-volt- 
age  lines,  such  as  rural  distribution.  In  such 
lines,  not  only  dependability,  but  ease  in 
stringing  and  the  convenience  of  fittings,  are 
matters  of  importance. 
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A.  C.  S.  R.  has  its  part,  therefore,  in  carrying 
power  to  the  farmer.  The  power  industry  is 
working  toward  selling  the  farmer  more  and 
cheaper  power.  The  interest  is  selfish,  of  course, 
but  the  buyer  will  profit  as  well  as  the  seller 
— the  farmer  as  well  as  the  power  company. 
Cheap  electric  power  can  do  for  the  American 
farmer  what  it  has  done  for  American  industry. 

It  does  hard  work  quickly  and  easily — it  allows 
cheap  cold  storage  —  it  produces  controlled 
heat — it  will  invite  diversification  of  crops — it 
will  bring  profits  and  prosperity.  More  power 
to  the  farm — with  A.  C.  S.  R.  as  the  conductor! 


ALUMINUM  COMPANY  of  AMERICA 

24fl0  OLIVER  BUILDING  •  PITTSBURGH,  PENNA. 


C.  9.  R.  fior  COMOVJCXORvT 
and  OROXMO  WIREX 
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Skctm  ‘^irm  Switches 

for  Series  Street  Lighting 


LOW  INVHSTMENT.  ‘Sauterizing’  eliminates  sepa-  t  ^  • 

rate  feeders;  does  away  with  pilot  wires;  saves  valuable 
station  space.  ^ 

2  LOCALIZED  CONTROL.  Each  Sauter-con- 
trolled  circuit  is  self-contained  .  .  .  complete  to 
*  function  by  itself.  NOT  a  link  in  a  chain  and 
NOT  depending  on  outside  control  impulses. 

3  POSITIVE  SWITCHING.  In  reality 
each  Sauter  primary  voltage  time  switch 
*  is  a  motor-operated  oil  circuit  breaker; 
quick-acting,  self-locking  in  both 
and  “off”  position,  long  lived. 

4  SOLAR-TIME  SWITCHING.  Day  by  day  the 
astronomic  dial  automatically  follows  the  change  in  your 
*  schedule,  based  on  local  time  of  sunset  and  sunrise. 
(This  dial  is  equally  well  suited  for  half-night 

MAXIMUM  CERTAINTY.  Sauterizing’ 
is  excellent  protection  against  the  vexations  of 
*  “lights  out  at  night”  and  “lights  burning  in 
the  daytime.” 


LOWEST  MAINTENANCE.  Be 
ing  fully  automatic  in  every*  respect 
Sauter  astronomic  time  switches  re¬ 
quire  little  supervision.  Sound  de¬ 
sign  and  quality  insure  long  and 
faithful  service  at  minimum 
maintenance  cost. 


This  submersible  switch 
has  4  disconnect-type 
wiping  sleeves.  A  small 
in-built  transformer 
supplies  proper  voltage 
for  operation. 


R.  W.  Cramer  &  Co.,  Inc 

136  Liberty  Street,  New  York,  N.  Y. 


Preformed  STRAND 


Page  Preformed  Strand  is  made  by  a  new  process  —  the  first 
basic  improvement  in  strand  wire  manufacture  in  100  years. 
Turn  the  page  and  read  the  seven  outstanding  advantages. 
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for  yourself 

R\GE  Preformed  STRAND’S 


A  uniform  lay — easier  to 
"  *  splice 

C  tighter  construction,  resists 
*  corrosion 

no  waste  from  unstranding  6«  equal  distribution  of  load 

^  T rudoc  fitting  gives  100% 

'  •  strength  at  joints 

Think  of  a  strand  that  can  be  cut  and  dust  and  cinder  to  start  corrosion, 
handled  like  rod — that  requires  no  seizing  You  must  hold  a  piece  of  Page  Pre- 
— which,  instead  of  flying  apart  into  formed  Strand  in  your  hand  to  appreciate 
tangled  wire  can  actually  be  taken  the  difference  between  it  and  ordinary 
apart  at  ends  and  restranded — a  strand — to  gain  a  full  realization 
strand  that  is  so  uniform  and  of  the  time  it  can  save  your 
smooth  that  it  pro-  workmen — the  waste  it  can  pre- 
vides  no  place  for  vent.  The  coupon  will  bring 
the  collection  of  sample.  Mail  it  today. 


Jim  on  seizing  —  none  needed 
2  •  cuts  like  solid  wire 


Al«  ASBOClATt 
COMPANY  Of 
AMERICAN 

Chain  Company-Jw 
in  business 


PAGE  STEEL  AND  WIRE  COMPANY 

District  Offices:  Chicago,  New  York,  Pittsburgh,  San  Francisco 

An  Associate  Company  of  the  American  Chain  Company,  Inc. 
BRIDGEPORT.  CONNECTICUT 

Manufactured  under  license  arrangements  with  the 
American  Cable  Company,  Inc. 


Page  Steel 
and  Wire  V 
Company 
Bridgeport, 

Connecticut 

Gentlemen:  N 

Better  strand  that 
costs  less  interests  me. 
Send  your  bulletin  and  a 
sample  of  PAGE  PRE 
FORMED  STRAND. 

Address . 

Nams . 


i 
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Engineers  have  written: 


Are  these  companies  judges 
of  proper  cell  structures?  ! 

American  Gas  &  Electric  Co.  j 

A.s8oeiatcd  Gas  and  Electric  System 
Carneirie  Steel  Co.  , 

Cincinnati  Street  Railway 
City  of  D«‘troit 

City  of  Lansing  j 

Consumers  Power  Co. 

Eastern  Massachusetts  Street  Railway 
Co. 

General  Electrie  Co. 

Goodyear  Tire  &  Rubber  Co. 

International  Pa|H-r  Co.  i 

John  A.  Rocblintr’s  Sons  Company 
Los  Antfcles  Gas  &  Elect;'ic  Co.  i 

MonoiiK-ahela  &  West  Penn  Public 
Service  Co. 

Northern  States  Power  Co..  Minneapolis. 
Minn. 

Paul  A.  Sora^  Patwr  Co. 

Poliak  Steel  Co. 

San  Diepo  Consolidatwl  Gas  &  Elec.  Co.. 
San  Diepo.  Cal. 

Sanitary  Distri<'t  of  Chicapo.  Chi<'apo.  , 

Ill. 

Ptilities  Power  &  Lipht  Corp.,  Chicapo. 

III. 

Westchester  Liphtinp  Company,  New 
York 

Wheelinp  Electric  Co.  , 

Younpstown  Shf'ct  &  Tulie  Co. 

These  i'iimi>anies  have  made  installalinns  of  De- 
celeeo  veil  structures  In  preference  tii  the  old  t.vpe  \ 
of  concrete  or  brick  work. 

Sufficient  data  on  installation  cost  and  efficiency  is 
available  so  that  in  usinp  Dereleco  .vou  are  not  , 
experimentitiK.  i 


( excerpts  from  letters  on  file ) 

“We  are  very  much  pleased  with  our 
Deceleco  installation.” 

“We  believe  ‘Zellite’  is  a  very  good  ma¬ 
terial  for  electric  barrier  construction.” 

“We  are  satisfied  that  any  further  con¬ 
struction  will  be  by  means  of  Deceleco 
materials.” 

“This  was  one  job  that  was  carried  out 
promptly  and  efficiently  and  gave  us  no 
worry.” 

“We  are  enthusiastic  about  its  use, — it  has 
real  merit  and  consequent  value.” 

“We  are  installing  fifteen  Deceleco  struc¬ 
tures  and  are  well  pleased.” 

Many  such  letters  from  users  will  indicate 
to  you  that  you  can  have 

better  cell 
structures  with 


DECELECO 


What  Is 
ZELLITE? 


Zcllitf.  the  malcriiil  from  which  De- 
cclwo  structures  arc  built,  is  supplievi 
in  factory  made  coll  wall  units  of 
various  standard  dimensions. 

Test  data  on  weipht,  tensile  and  com¬ 
pression  sti’cupth.  nuMlulus  of  ruptun-. 
dielectric  strenpth.  moisture  absorption, 
heat  resistane*’  are  available. 

Thcs<‘  tests  were  made  at  Electrical 
Testinp  Laboratories.  New  York. 

It  can  la*  cut.  drilled  and  worked  as 
easily  as  wood. 

A  book  reproducinp  photos  and  detail 
drawinps  will  la*  mailtai  upon  request. 


— and  at 
lower  cost 

( more  excerpts ) 

“The  cost  was  considerably  less  than  concrete 
would  have  been.’’ 

“Does  away  with  complicated  and  expensive 
form  work.” 

“Entire  installation  cost  came  well  below  our 
labor  estimate.” 

“Provides  easy  and  economical  cell  work.” 

“We  were  able  to  saw  and  drill  it  with  com¬ 
parative  ease.” 


DECELECO,  INCORPORATED 


WAYNE,  -MICHIGAN 


BAKt  1  IIN  IN  tLF 

WIRES  •  •  •  POWER 
CABLES  ♦  MAGNET, 
WEATHERPROOF 
RUBBER  COVERED 
WIRES  •  •  FLEXIBLE 
WIRES,  CABLES  & 
CORDS  “SIGNAL 6? 
TELEPHONE  WIRES 

•  •  •  LEAD  &  STEEL- 
.TAPED  CABLES  •  SU¬ 
PER  SERVICE  CORDS 

CABLES  •  ROMEX 

•  •  •  SPECIAL  WIRES 
to  SPECIFICATIONS 


Trenchlay  is  different  from 
all  other  underground 
cables.  Older  forms  were 
built  by  adding  one  or 
more  protective  sheaths  to 
existing  cable  structures. 

Trenchlay  was  not  so 
improvised.  It  was  design¬ 
ed  from  the  conductors 
out  to  meet  the  exacting 
requirements  of  under¬ 
ground  service. 

Trenchlay  construction 
is  anhydrous  throughout 
— homogeneous  and  non- 
wicking.  It  is  unaffected 
by  earth  acids  or  alkalis. 
It  will  not  corrode,  rust 
or  crystallize.  Electroly¬ 
sis,  stray  currents,  and 
sheath  loss  troubles  have 
been  entirely  eliminated. 

We  will  be  glad  to  send 
you  full  details  about 
Trenchlay,  samples  to 
test,  or  a  representative  to 
explain  its  construction. 

ROME  WIRE  COMPANY 

Di  VISION  o/general  cable  corporation 
Rome,  N.  Y. 


ROME  WIRE 

21(25 
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Not  just  another  cable  - 
but  a  new  KIND  of  cable 


FROM  WIRE  BAR  TO  FINISHED  COPPER  WIRE 
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SHARPIES  PORTABLE  PRODUCES 
SAFE  TRANSFORMER  OIL 

for  the  Potomac  Edison  Co. 


This  great  company  is  one  of  a  long  list  of 
public  utility  corporations  who  find  the 
Sharpies  a  valuable  asset  in  cutting  transformer 
maintenance  cost. 

It  is  the  most  practical  and  effective  apparatus 
for  the  quick  dehydration  of  transformer  oils* 
Mounted  on  an  easily  handled  portable  steel 
platform  —  complete  with  intake  and  outlet 
pumps  and  heaters — the  Sharpies  Portable  is 
always  ready  for  service  anywhere,  by  simply 
making  electrical  and  oil  line  connections. 

Complete  Bulletins  on  purification  of  Trans¬ 
former  and  Switch  Oils  will  be  mailed  without 
obligation  by  Sharpies  Engineers. 

THE  SHARPLES  SPECIALTY  COMPANY 
2314  Westmoreland  Street  Philadelphia,  Penna. 


.-I 

I 


\  ■  ■ 

'i  ■  t 

i 


AMERIC/«lN 


Better  able  to  serve  both  Pub 
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AMEBIO^N^'^jl^^BAWSffOPMER 

lie  Utilities  and  Manufacturers 


By  establishing  dependable  sales  repre¬ 
sentatives  in  different  parts  of  the  United 
States  and  Canada,  the  American  Trans¬ 
former  Company  is  now  able  to  give 
Public  Utilities  a  better  service  on  special 
transformers  than  ever  before.  This  com¬ 
pany  has  designed  many  special  testing 
sets  for  central  stations  and  has  in  other 
instances  supplied  the  high  voltage  trans¬ 
formers  for  central  station  laboratories. 
Many  electrical  engineers  find  just  what 
they  are  looking  for  among  these  testing 
sets.  It  is  important  to  know  that  there  is 
an  American  Transformer  Testing  Set 
that  will  meet  almost  any  requirement.  A 
set  of  bulletins  will  bring  full  details. 

For  years  past,  leading  electrical  manu¬ 
facturers  have  used  American  Trans¬ 


formers  in  the  making  of  varied  products 
such  as  cable,  insulators,  cambric,  paper 
cable,  power  transformers,  appliances,  in¬ 
struments,  etc. 

Many  other  manufacturers  use  American 
Transformers  as  an  integral  part  of  an  in¬ 
dustrial  machine  or  on  switchboards  or 
for  electric  heating  applications,  for  elec¬ 
tric  furnaces  and  many  other  uses. 

It  is  not  possible  to  describe  all  of  the  spe¬ 
cial  types  of  transformers  being  furnished 
for  the  many  industrial  applications. 
However,  if  you  have  an  industrial  trans¬ 
former  problem,  let  us  have  your  specifi¬ 
cations  and  we  shall  be  pleased  to  recom¬ 
mend  a  transformer  that  will  suit  your 
purpose. 


If  you  have  a  problem  involving  special  transformer 
equipment,  whether  it  be  for  cable  testing,  electric  fur¬ 
naces,  heating,  brazing,  welding,  dust  precipitation,  sign 
lighting,  radio,  electrical  manufacturing  or  what  not, 
we  are  now  better  able  to  serve  you  because  of  our 
additional  sales  representatiyes  whose  names  and 
addresses  are  listed  below.  Whatever  your  problem, 
get  in  touch  with  our  nearest  representative,  who  is 
ready  and  willing  to  serve  you. 


AMERICAN  TRANSFORMER  COMPANY 


178  Emmet  Street,  Newark,  N.  J. 


Cleveland,  Ohio 

H.  C.  Boulton 
1988  E.  66th  St. 

Cincinnati,  Ohio 

Congleton  Engineering  Company 
914  Main  St. 

Minneapolis,  Minn. 

Elliott  Equipment  Company 
70S-^th  Ave.,  S. 

Pittsburgh,  Pa. 

Herr-Harris  Company 
910  Fulton  Bldg. 


SALES  REPRESENTATIVES 

Chicago,  111. 

L.  C.  Herrmann 
4433  North  Richmond  St. 
Ravenswood  Station 

St.  Louis,  Mo. 

J.  W.  Jones 
432  Pennant  Bldg. 

Philadelphia,  Pa. 

L.  D.  Joralemon 
112  South  16th  St. 


Knoxville,  Tenn. 

Arthur  L.  Pollard 

San  Francisco,  Cali£. 

J.  H.  Southard 
682  Mission  St. 

Montreal,  Que., 
Canada 

W.  O.  Taylor  &  Co.,  Ltd. 

415  Canada  Cement  Bldg. 
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BLAW-KNOX  TOWE 


On  the  220  K 
of  Philadelp 


Lightning  burned 

away  the  outer  strands 
—yet  the  Copper  Cable 
*  held  fast! 


U se  Copper  for  continuity  of  service 

1IGHTNING  caused  flashover  from  one  of 
^  the  seven  500,000  c.m.  stranded  copper 
conductor  which  span  the  Niagara  River. 

All  of  the  outside  strands  were  burned  away. 

The  inner  strands  held,  and  were  of  sufficient 
strength  and  conductivity  to  keep  the  line  in  J 
operation  until  the  damage  could  be  found 
and  repaired.'  * 

It  is  well  known  that  copper  and  its  alloys 
resist  the  effects  of  arcs  better  than  other 
metals  sometimes  used  for  conductors.  Copper 
will  not  support  combustion  after  an  arc  has 
ceased  and  therefore  does  not  constitute  a  fire 
hazard.  These  inherent  advantages  of  copper  ■ 

should  not  be  overlooked  when  considering  j 
transmission  line  conductors.  j 

The  cable  referred  to  above  is  7,000  feet  long,  ] 
weighs  more  than  11,000  pounds,  and  was  j 
made  of  continuous  strands  by  The  American  1 
Brass  Company  to  specifications  of  the  Niagara  ^ 
Falls  Power  Company.  On  test,  the  completed 
cable  exceeded  the*  specifications,  providing  i 
an  additional  margin  of  safety.  j 

Through  its  Engineering  Department,  the  j 

Company’s  wide  experience  in  designing  and  | 
constructing  special  cable  is  available  to  elec-  J 

trical  engineers.  You  are  invited  to  make  use  j 
of; this  service.  i 

t 

Anaconda  Copper  Mining  Co,  i 

The  American  Brass  Company  i 

Rod,  Wire  and  Cable  Products  j 

General  OEBces:  25  Broadway,  New  York 
Chicago  Office:  111  W.  Washington  St.  j 


The  high  conductivity  and  uniform 
quality  of  Anaconda  Metals  are  the 
result  of  the  coordinated  supervision 
by  a  single  organization  of  every 
process  from  ore  to  finished  product. 
Six  wire  mills  offer  a  coast-to-coast 
service  unequalled  for  promptness 
and  dependability. 


WIRE  PRODUCTS 


u 

ll' 

•-I'SR-asi.. .. 
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It's  our  moral  obligation  to  do  this 


Just  as  it  is  the  duty  of  the  manufacturer  to  supply  a  dependable 
product,  so  it  is  the  moral  obligation  of  the  public  utility  to  so  equip 
as  to  furnish  reliable  service — always. 

o  more  toward  disrupt-  some  time  to  come.  And  so,  the  objectives  of 
)od-will  in  the  electric  these  two,  the  manufacturer  and  the  public 
:han  interrupted  service,  utility  are  synonymous.  Neither  can  afford  to 
you  find  that  nothing  in  make  use  of  untried  and  untested  materials, 
ses  more  line  The  success  of  “Thomas”  equipped 

equipment,  in  transmission  lines  is  ‘sufficient  evi- 

acknowledge  dence  that  The  Pioneer  s  moral  obli- 

ng  further,  it  gation  to  the  public  utility  trade  has 

that  nothing  been  fulfilled.  Being  made  •well, 

nsulator  mor-  ‘Fhomas  Insulators  may  be  depended 

upon  to  serve  •well.  They  remain 

nu  acturer  or  faithful  by  withstanding  the  supreme 

nor  materials,  r  T  n  j- 

,  .  .  M  test  of  line  service  under  all  condi- 

istrv  IS  eopar-  IL  .  j  i  i 

lod-will  is  lost  e«remely  long 

resistant  for  period  of  years. 


ONS  CO. 


THE  Re 


NEW  YORK  ~  BOSTON 
GRAYBAR  ELECTRIC  CQ  /ne. 

ON  THE  PACIFIC  COAST. _ 


CHICAGO  ~  LONDON 
NORTHERN  ELECTRIC  CO  LML 


PIOJSEL 


IN  CANADA 
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Electrical  Manufacturers  Depend  On — 

ILLI 

PORCELAIN 


Quality  unquestioned— Dimensions  precise — 
Deliveries  quickest 


For  these  reasons — most  prominent  electrical  manufacturers  today 
look  to  Illinois  for  all  or  part  of  their  porcelain  requirements. 

If  you  happen  to  be  unfamiliar  with  Illinois’  exceptional  facilities 
for  providing  you  with  special  porcelain  shapes,  we  shall  appreciate 
hearing  from  you. 

Send  us  a  blue  print  for  price,  delivery  and  free  sample. 


ILLINOIS  ELECTRIC 

MACOMB, 


Electric  Power  Companies  Specify 


Accurate  design — Exact  manufacture — Years  in  service 


1  hese  are  the  vital  considerations  that  are  today  prompting  increas¬ 
ing  numbers  of  our  largest  utilities  to  turn  to  Illinois  for  reliable 
insulators. 

Many  of  them  have  become  acquainted  with  Illinois  quality  through 
the  use  of  our  famous  No.  2050  insulator — an  unusually  rugged 
unit  especially  designed  by  us  for  your  important  33  KV.  lines. 

Write  for  a  free  sample  of  No.  2050 — if  you  are  not  already 
using  it. 


PORCELAIN  COMPANY 

ILLINOIS 


1 

n 

wm 

Vol.92,  No.  13 


T^LPECO  S-type  szvitcJies  are  used  in  the 
66,000-volt  Westmoreland  Substation 
of  the  Philadelphia  Electric  Company 
System  pictured  above.  Coming  over 
66,000-volt  lines  from  the  Plymouth  Meet¬ 
ing  Substation,  Conowingo  and  Interconnec¬ 
tion  power  is  here  tied  into  the  company’s 
high-tension  system. 

These  switches  have  one  single  tilting  insula¬ 
tor  stack — the  insulators  providing  flashovcr 
(wet)  at  285  kv.  and  are  supported  on  a 
double  channel  section  base.  The  bearings 
are  heavy  malleable  iron  with  babbitt  metal 
on  which  the  square  shaft  rotates. 

Contacts  are  full  floating  type  equipped  with 
sleet  hoods. 

Elpeco  S-type  switches  are  made  for  service 
on  lines  from  6,600  to  132,000  volts. 

Our  nearest  district  office  will  welcome  a 
call  for  further  information. 


ELPECO 

1  le-in 


e/  lervice 
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HE  above 


shows  the  important 


The  Elpeco  Edison  type  switch  is  now  in 
operation  on  all  three  of  the  220,000-volt 
lines  at  present  in  service  in  the  United  States. 


view 

switching  and  transformer  station  at 
Plymouth  Meeting,  Pa.,  where  energy  at 
220,000  volts  is  received  from  the  Cono- 
wingo  hydro-electric  station  and  the  Pennsyl¬ 
vania-New  Jersey  Interconnection. 

I’dpeco  Edison  Type  Switches  at  this  station 
are  used  throughout. 

1.  The  blades  are  made  of  heavy  iron  pipe 
size  copper  tube,  rigidly  braced. 

2.  The  second  insulator  stack  rotates,  lifting 
the  blade  in  a  vertical  position  from  the 
contact. 

3.  Contacts  are  full  floating  type  protected 
from  sleet  and  dirt. 

4.  You  will  note  that  each  switch  is  equipped 
with  grounding  blades  which  are  always 
open  when  the  main  switch  is  closed.  An 
interlock  prevents  grounding  switch  from 
being  closed  in  on  a  live  line. 


ELECTRIC 
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“GLEASON” 

with  Motor  Drive 


To  the  already  complete  line  of 
Gleason  Continuous  Contact 
Keels  has  been  added  a  new 
member  of  high  ranking. 

It  is  the  Gleason  Motor  Driven 
Continuous  Contact  Reel,  and 
is  especially  efficient  for  elimi¬ 
nating  cable  slack  when  operat¬ 
ing  electric  l(Komotive  cranes 
and  tractor-type  excavators. 

The  reel  driving  mechanism  and 
a  special  motor  controlled  by 
contact  switches  actuated  by  the 
driving  clutches  of  the  crane  or 
tractor,  are  mounted  on  a  steel 
frame. 


in  circuit  for  ten  minutes  while 
the  machine  is  at  a  standstill. 
All  operations  are  automatic. 

The  motor  runs  whenever  the 
crane  or  tractor  is  in  transit, 
the  cable  paying  out  against  the 
motor  torque  when  the  machine 
moves  away  from  the  current 
supply  base. 

The  reel  shortly  pays  by  elimi¬ 
nating  a  ground  main  for  the 
cable. 

The  capacity  of  these  reels  are 
only  limited  by  physical  dimen¬ 
sions.  A  crane  mounted  on  a 
tractor  base  usually  limits  to 
150  to  200  feet  of  cable  No.  4/0 
^'he  motor  Is  designed  to  remain  to  10. 


Plugs  and 
Receptacles 


Gleason  folders  and  other  descriptive  matter 
will  interest  users  of  heavy  duty  portable  elec¬ 
trical  equipment.  You  may  have  them  for  the 
asking. 


J.  L.  GLEASON  &  CO 

241  Franklin  St. 

Boston,  Mass. 
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Cutting  the  Cost 

of 

Bus  Construction 


By  the  use  of  Unit  Steel  forms  we  have  reduced 
the  cost  of  Bus  Structures  in  Central  Stations 
and  Substations  without  sacrificing  the  quality  of 
workmanship — and  at  a  notable  saving  of  time. 

On  one  recently  executed  job  we  held  the  cost  of 
Steel  Forms  down  to 


10  Cents  a  Sq.  Ft. 
Against  40  Cents  a  Sq.  Ft. 
on  Wooden  Forms 

Our  improved  method  of  Bus  Structures  now 
makes  possible 


A  Real  Monolithic  Structure 


at  Lowest  Cost 


Barriers  After  Removal  of  Forms 


We  invite  opportunity  to  prove 
our  claims. 


Recent  Contracts  exe¬ 
cuted  to  the  complete  sat¬ 
isfaction  of  our  clients: 


United  Electric  Light  Co. 
Springfield,  Mass. 

Holyoke  (Mass.)  Water  Power  Co. 
Cumberland  Co.  Power  &  Light  Co. 
Portland,  Me. 

Rockland  Light  &  Power  Co. 
Nyack,  N.  Y. 

Salem  (Mass.)  Electric  Lighting  Co. 
Malden  (Mass.)  Electric  Light  Co. 
Youngstown  (O.)  Sheet  &  Tube  Co. 


THE  BUS  STRUCTURE 
COMPANY 

21  Besse  Place 

Springfield  Massachusetts 


Steel  Forms  Ready  for  Pouring 


r 
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The  large  investment  of  central 
stations  in  transformers  and  other 
oihinsulated  equipment  calls  for  the 
utmost  protection  against  the  hazard  of 
burnouts.  The  Hydroil  offers  this  com^ 
plete  protection,  and  in  the  most  efficient 
form  possible.  One  continuous  passage 
through  this  machine  restores  insulating 
oil  to  its  maximum  inherent  dielectric 
strength,  no  matter  what  its  condition 
before  purification. 

There  is  a  Hydroil  for  every  oihpurify^ 
ing  requirement.  Models  both  station¬ 
ary  and  portable.  Continuous  test  cup 
for  proving  all  oil  that  has  been  purified 
is  supplied  at  extra  cost. 

Write  for  details. 


CORPORA' 


^Indiana 


HYDROIL 

REPRESENTATIVES 


Power  Kiiuioment  ('Miu^ny. 

250  Stuart  Street,  Boston.  Miiiii. 

Lee  Skipwlth  &  Co.. 

369  Lexington  Avenue,  New  York.  N.  T. 

The  Bradley  Company 
2401  Chestnut  Street.  Philadelphia.  Pa. 

E.  S.  Stickle  Company. 

934  Union  Trust  Building.  Pittsliurgh.  Pa. 

E.  S.  Stickle  Company. 

342  Bockefeller  Building.  (Meveland.  (Ihio 
E.  8.  Stickle  Company. 

40  Seneca  Street.  Buffalo.  New  York 
\V.  n.  Hamer  Company. 

518  Traction  Terminal  Bldg..  Indianapolis,  Indiana 
John  A.  Clark  Electric  Company. 

624  Baker  Bldg.,  Minneapolis.  Minnesota 
H.  1).  Stier. 

120  Marietta  St..  Atlanta,  fla. 

Elgin  B.  Ri>t>ertson. 

711  .Southwestern  Life  Bldg..  T>all8.s.  Texa.s 
Farnham  it  Cunningham. 

307  South  Hill  Street.  Los  Angeles.  California 
H.  M.  Thomas  ('ompany, 

589  Howard  Street.  San  Francisco.  California 
Powerlite  Devices.  Ltd.. 

124  Bii'hmand  Street,  Toronto.  Ontario.  Canada 
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It  s  more  simple 
to  order 

SOLDERING 

LUGS 

from  the  Terminal  * 
Headquarters  ^ 


Standard 

^  ou  save  money  usin4  these 
lufSs  because  they  were  spe¬ 
cially  designed  by  experts 
who  know  every  need  and  made 
these  Lugs  to  be  most  practical. 

Ours  is  a  complete  and  standard 
line  offering  greatest  efficiency. 
Design  and  dimensions  have  been 
carefully  worked  out.  Sherman 
Soldering  Lugs  are  approved  and 
listed  by  the  Underwriters'  Labora¬ 
tories.  They  are  marked  with  the 
N.  E.  C.  rating  in  amperes  across 
the  flat  portion  at  the  wire  end. 
They  are  made  of  seamless  copper 
of  exactly  correct  gauge — better  con¬ 
ductivity  recured — most  practical. 


"^Headquarters 

for 

T  erminals 


Sherman  makes  a  high  quality, 
complete,  and  economical  line  of 
terminals  for  the  ends  of  cables 
and  wires.  They  are  now  generally 
accepted  as  the  proper  terminals  to 
use  because  of  their  exclusive  fea¬ 
tures,  advantages,  and  economy. 
Ask  for  descriptive  literature. 


Send  for  Bulletin  No.  17  descriptive 
of  onr  Heavy  Duty  Soldering  Lugs. 
Also  request  complete  Electric 
Catalog. 


Right  Lug 
for  the  Smallest 
Requirement  to  the 
Largest  Substation 


HEAVY  DUTY 


We  have  perfected  a  complete  standardized  line  of  Heavy  Dut\ 
Soldering  Lugs  of  adequate  size  and  strength  to  meet  every 
mechanical  and  electric  need. 

The  general  finish  shows  the  great  care  used  in  their  manufac¬ 
ture.  Specialized  methods,  together  with  latest  type  of  ma¬ 
chinery  and  tools  insures  the  highest  standard  of  quality.  Each 
lug  is  plainly  marked  on  the  barrel  with  the  word  “Sherman" 
and  the  number. 

Obtainable  in  sizes  to  accommodate  wire  from  No.  19/22  to 
2,000,000  C.  M. 

Furnished  blank  or  with  regular  stud  holes. 

These  six  points  assure  complete  satisfaction:  1,  Flat  contact  sur¬ 
faces.  2,  Made  to  N.  E.  L.  A.  specifications.  3,  Free  from  burrs 
and  other  faults.  4,  Seamless  extra  heavy  copper  tubing  used. 
5,  Dimensions  carefully  maintained.  6,  Sturdy  and  dependable. 
Manufacturers  who  have  investigated  don’t  bother  w’ith  the  old  prac¬ 
tice  of  making  their  own  Lugs.  Central  stations  are  accepting  Sherman 
Lugs  as  the  most  practical  and  economical.  Our  line  is  such  that  the 
soldering  lug  problem  for  all  users  has  been  simplified.  You  get  the 
finest  lugs  possible  from  H.  B.  Sherman  Mfg.  Co.  because  we  have 
studied  the  lug  situation  and  have  designed  our  lugs  for  every 
possible  need. 

Look  for  SHERMAN  HEAVY  DUTY  Soldering  Lugs  on  the 
Electrical  Equipment  you  buy. 

The  manufacturer  who  equips  his  apparatus  with  Sherman  Hcavv 
Duty  Soldering  Lugs  protects  the  user.  You  can  be  sure  when  the\ 
are  Sherman  Lugs. 

SOLD  THROUGH  JOBBERS 


H.  B.  SHERMAN  MFG.  CO. 

Battle  Creek,  Mich. 


September  29, 1928 
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Proving  Strength 

of  the  Williams  Pole  Mount 

The  illustration  demonstrates  conclusively  that 
the  Williams  Pole  Mount  has  ample  strength 
for  the  job — whether  required  for  construction 
with  new  poles,  or  where  butt-decay  has  weakened 
the  poles  in  a  comparatively  few  years  far  below 
the  maximum  strengths  shown  in  these  tests.  If  new 
poles  may  be  broken  in  the  Pole  Mount  without 
injuring  it  and  if  butt-rotted  poles  may  be  restored 
to  original  strength,  then  greater  strength  is  not 
required. 

Use  Williams  Pole  Mounts  for  economy  as  well  as 
for  strength.  Costly  changeover  expense  elimi¬ 
nated,  also  blasting  for  rock  locations.  No  inter¬ 
ruption  of  service. 


Breaking  Tests  Chestnut  and  Cedar  Poles 

The  new  chestnut  pole  at  the  left,  measuring  14  in. 
in  diameter  at  butt,  was  tested  with  gradually  in¬ 
creasing  strain  applied  21  ft.  6  in.  above  ground, 
developing  a  maximum  resistance  of  3300  lbs.  before 
breaking.  The  No.  1015  Pole  Mount  withstood 
satisfactorily  the  resulting  turning  or  crushing  load 
of  70,950  ft.  lbs. 

Among  the  other  M.I.F.  Pole  Hardware  listed  below,  the 
newly  developed  lines  of  Clamps  and  Insulator  Hangers  for 

suspending  aerial  cable 

- from  messenger  wire  will 

Other  M.  /.  F.  Pole  Hardware  prove  well  WOrth  investi- 

Ration.  A  decided  step 

Reinforcing  and  Extension  Clamps  forward  m  aerial  Cable 

for  Tubular  Iron  Poles.  SUSpension  practice.  The 

Malleable  Iron  Crossarm  Gains  .|i  ^  ^  ...L  *1.^ 

for  Wood  and  Tubular  Iron  Poles.  illustration  tO  the  right 

Cable  Suspension  Clamps —  shoWS  three  tvpes  of  Cable 

Under>arm,  Over-arm  and  Direct  c  t. 

Pole  Mounting  Types.  Suspension  Clamps  tor 

Cable  Insulator  Hangers.  direct  pole  mounting. 

Catenary  Clamps.  Other  tvpes  available  for 

Tension  Pulling  Device.  xt  .. 

Shull  Boities,  Guy  Clamps.  cjossarm  mounting.  Note 

Wood  Pole  Top  Extensions.  Bonding  Clamp  .at  either 

Special  Galvanized  Structural  side  of  pole  below  lower 

Steel  Shapes.  i 

_ _ _  guard-arm. 


The  new  cedar  pole,  also  measuring  14  in.  at 
the  butt,  was  similarly  tested  by  a  prominent 
light  and  power  company,  developing  a  maxi¬ 
mum  resistance  of  1400  lbs.  with  loading 
applied  39  ft.  above  ground.  The  resulting 
turning  and  crushing  load  borne  by  the  larger 
No.  1500  Pole  Mount  was  54,600  ft.  lbs. 
This  is  oversize  Mount  for  the  pole  used. 


Demonstration  Installation  of  Cable  Suspension  Clamps. 
Top-Heavy  Duty  Center^Medium  Duty 
Bottom— —Corner  Type 


Send  for  full  data  on  items  of  interest. 

MALLEABLE  IRON  FITTINGS  COMPANY 

Pole  Hardware  Department 

Factory  and  New  England  Sales  Office:  Branford,  Connecticut 
New  York  Sales  Office:  Thirty  Church  Street 

General  Sales  Agents  elsewhere  in  U.  S.: 

LINE  MATERIAL  COMPANY,  South  Milwaukee,  Wis. 

Canadian  Distributor:  Canadian  Line  Materials,  Limited,  Toronto 


Bmesjk  \JhtyJbtgU 


Model  **D”  Highway 
Earth  Boring  Machine 
mounted  on  crawler 
equipped  tractor,  complete 
with  Pole  Derrick  and 
Capstan  Winch,  priced  at 
$5,000  F.  O.  B.  Eldgerton. 


ormoreaday 

m  I IINE  CONSTRUCTION 


Two  dollars  saved  on  every  pole  set!  What 
does  that  mean  in  the  aggregate  on  your  total 
year’s  construction  and  maintenance  work? 

It  may  mean  that  you  can  pay  for  the  in¬ 
stallation  of  the  Highway  Earth  Boring  Ma¬ 
chine  and  Pole  Setting  Equipment  several 
times  over  out  of  the  saving. 

It  certainly  means  a  handsome  return  on 
the  investment,  and  the  whole  story  of  the 
benefits  that  you  will  receive  from  your 
“Highway”  equipment  is  by’ no  means  told  in 
a  simple  statement  of  saving  of  cost  of  con¬ 
struction. 

There  is  the  much  greater  speed — fifty  or 
more  poles  set  each  working  day;  the  greatly 
reduced  crew — three  men  are  all  that  are 
required  to  operate  the  “Highway”;  and  the 
uniform  quality  and  efficiency  with  which  the 
work  is  done — the  “Highway”  bores  accu¬ 
rately  to  any  depth  up  to  10  feet  and  in  any 
kind  of  soil. 

Can  you  afford  to  delay  your  investigation 
of  this  wonder  machine? 


Model  "C”  Highway 
Earth  Boring  Machine  for 
truck  amounting,  priced  at 
$3,428  F.  O.  B.  Edgerton — 
Pole  Settin  g  Elquipment 
extra. 


Home  Office  At  Edgerton,  Wis.,  U,  S.  A, 

BRANCHES 

N.  MAKKET  ST.  •*07.«.|l  LANSOOWNE  AVE.  9*0«  CUNTIS  AVC. 

LLAS.  TEXAS  PHILADELPHIA.  PA.  CLEVELAND.  OHIO 


207  MINN4C  Sr. 
DETROIT,  MICH, 
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(  Itotipr  Accessory 
for  Every  Service 
and  Better  Service 
rom  Every  .iccessitry 


Line  Includes 


Indoor  Terminals 


Outdoor  lerminals 
Junction  Boxes 
Joint  Boxes 
Jointing  M^aterials 


In  addition  to 


Wires  and  Cables 
of  all  kinds 


Install  Standard  Cable  Accessories  as 
well  as  Standard  Cables  when  designing 
your  electric  cable  system! 

Standardize  on  STANDARD! 


Write  our  nearest  office  for  Cable  Acces 
sory  Catalogues. 


STANDARD  UNDERGROUND  CABLE 

BKitMOA  Saus  omoB  ^  J 

BMton  Nw  Ywk  PhUaalpiit.  WmMngum  Atluta 

St.  lionl.  Kmnm  Qty  Sna  BraMlM:.  Ixw  Amfiam, 


ii  \ 
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A  3,600  kw.,  600  volt,  full- 
automatic,  A-B-B  Mercury-Arc 
Power  Rectifier  Substation  in 
Verdun  near  Montreal,  Canada. 
Primary  supply  is  12,600  volts, 
three  phase,  60  cycle. 


A'B'B  Mercury- Arc  Power  Rectifiers 

in  Canada 


This  efficient,  silent,  full-auto¬ 
matic  substation  providing  direct 
current  to  the  Montreal  Tram¬ 
ways  Co.  is  typical  of  not  a  few 
substations  now  in  daily  operation 
at  many  points  in  the  Dominion  of 
Canada  as  well  as  in  the  United 
States. 

Total  installed  and  operating  ca¬ 
pacities  of  A-B-B  stations  in  both 


of  these  countries  have  now 
reached  the  impressive  total  of 
50,000  kilowatts.  '  Each  passing 
month  sees  this  total  mount. 

Your  attention  is  also  invited  to 
the  fact  that  this  company  is  in 
a  position  to  study  your  require¬ 
ments  on  any  of  the  types  of 
equipment  listed  below. 


AMERICAN  BROWN  BOVERI  ELECTRIC  CORPORATION 

Camden,  N,  J.  Graybar  Bldg.,  New  York  City 


Automatic  Voltage  Regulators 
Electric  Locomotives 
Turbo-Compressors  and  Blowers 
Complete  Substation  equipment 
Car  Lighting  Equipment 


Multiple  Unit  Car  equipment 
Subway  Traction  equipment 
Diesel-Electric  Locomotives 
Scavenging  and  Supercharging  Blowers 
Turbo-Boosters  and  Exhausters 


Steam  Turbo-Generator  Sets 
Mercury-Arc  Power  Rectifiers 
Transformers 

High  Voltage  Oil  Circuit  Breakers 
Sy^ichronizers 


AMERICAN  BROWN  BOVERI 
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AND  INDuift^AL  ELECTRICAL  MATERIAL 


UFACTURER  OF  RAILWAY.  POWER 


Franklin  Porcelain  Insulators  are  manufactured  in  a 
modern  plant  devoted  to  thfe  production  of  wet  process 
porcelain  exclusively.  Special  care  is  given  to  the 
selection  and  testing  of  raw  materials.  In  an  up-to- 
date  laboratory'  every  insulator  is  given  a  thorough 
mechanical  and  electrical  test  before  shipping. 

That’s  why  Franklin  Porcelain  Insulators  will  give 
long,  trouble-free  service  on  your  lines.  You  can 
depend  on  them  for  a  long  life-time  of  service. 

Whatever  your  high-voltage  insulator  requirements 
may  be,  we  can  efficiently  and  economically  meet 
your  needs. 

Send  for  further  particulars — and  for  an  ESSCO 
salesman  to  go  over  your  job  with  you. 


Send  for  Bulletin  No.  223 

FRANKLIN  PORCELAIN  CO.,  Norristown,  Pa 

Ei/ECTRIc  Service  Supplies  Ca 

Sales  Agents 

Home  uflioe  and  iilant  at  17th  &  Cambria  Sts..  PHlbADEL.- 
FHIA;  District  Offices  at  111  North  Canal  St..  CHICAGO;  50 
(Church  St..  NEW  YORK:  BeH8«*mer  Bldft..  Pittsburirh;  KK 
Broad  SI..  Boston;  General  Motors  Bid?..  D<*troit;  BIK  N 
Washington  Ave..  Scranton;  Canadian  Agrtmts;  Lyman  Tubf 
A  Supply  Compan.v.  Ltd..  Montreal.  Toronto.  Vaneourer. 
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THE  ADVANTAGES  OF 


TREATING 


^flRSfHlTE 


odoi\ 


evenly 


non-bleeoinc 


permanent 
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ECONOMICAL 
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,  DOET  NOT  AFFECT 
THE  WOOD  STRENGTH 


Vol.92,  No.  13 


WORLD 


ELECTRICAL 


CURTIN -HOWE  CORPORATION 

TIMBER  PRESERVATION  ENGINEERS 

II  PARK  PLACE 

NEW  YORK  CITY 


Ncui  OrUant  Bank  Bldg.,  New  Orleoni,  La. 


Crmtier  Bldg.,  Philadelphia,  Pa, 


>]ete  Jine 
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In  Westinghouse  Control  Bus  and 
Power  batteries  the  feature  of  annealed 
or  pressed  glass  jars  was  pioneered.  The 
plate  or  element  supports  are  moulded 
integral  with  the  jar.  All  types  and  sizes 
are  of  the  sealed-in-type  design,  eliminat¬ 
ing  acid  spray  and  excessive  evaporation. 
These  jars  stand  up  under  vibration 
and  withstand  wide  variations  in  tem¬ 
perature. 


Our  engineers  are  at  your  service  on  control  battery 
problems.  No  obligation  to  you. 


Emergency  Lighting,  Marine,  Time  Clock,  Tele¬ 
phone  and  Telegraph,  Farm  Light  Batteries, 

Catalogue  5000-B  gives  complete  data  on  various  types 
and  sizes  of  power  batteries.  Write  for  copy. 


WUBCO  BATTERY  CORPORATION 

SWISSVALE,  PA. 


CHICAGO,  ILL. 
323  W.  POLK  ST. 


BRANCHES 
OAKLAND,  CAL. 
ELMHURST  &  SUNNYSIDE 


NEW  YORK,  N.  Y. 
150  BROADWAY 


.  ) 


BRUS 

ISTS 
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Safer  for  the 
men  and  much 
better  for  them 
to  use 


Reduces 
maintenance 
charges  for  the 
company 


for  series  or  multiple  lamps 
and  lamp  bases 


for  series  or  multiple  lamps  and  lamp  bases,  G.C.A.  Lamp 
Replacers  and  Lamp  Base  Removers  are  well  worth  the  careful 
consideration  of  every  public  utility  distribution  engineer  for 
two  very  important  reasons. 

1.  They  enable  your  maintenance  man  to  do  more  than 
twice  the  amount  of  work  he  would  normally  be  capable 
of  doing. 

2.  They  protect  your  maintenance  man  from  danger  while 
he  is  doing  the  work. 

When  you  stop  to  consider  the  low  cost  of  replacing  lamps  the 
G.C.A.  way  as  compared  with  the  old  method  of  carrying 
around  a  ladder,  it  is  easy  to  understand  why  so  many  of  the 
leading  companies  have  adopted  as  standard  the  G.C.A.  method. 

By  equipping  your  men  with  G.C.A.  Replacers,  Fuse  -Plug 
Pullers  and  Lamp  Base  Removers,  you  will  be  giving  them  safe, 
convenient  and  practical  tools  to  do  their  w'ork  cheaper  and 
better.  These  .simple  tools  will  pay  for  themselves  many  times 
over.  We  have  a  catalogue  giving  full  details  and  prices  which 
we  shall  be  pleased  to  send  you  upon  request. 


Model  D  Replacer 
For  Multiple  Lamps 


Model  FP-l 
Fuse  Plug  Puller 


i 


i 
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The  ever  increasing  use  of  motor-driven  house¬ 
hold  appliances  materially  raises  the  load  but 
is  mighty  upsetting  to  power  factor.  Reactive  kv-a., 
the  unprofitable  component  of  the  kv-a.  load, 
quickly  brings  the  lines  up  to  the  limit  of  their 
current-carrying  capacity. 

Let  E-M  Capacitors  supply  the  reactive  kv-a.  at  the 
point  where  needed,  out  in  the  residential  districts — 
leaving  your  lines  free  to  carry  profit-making  kilowatt 
load  only.  The  result  is  less  line  loss  and  voltage  drop, 
better  regulation,  greater  capacity  from  generating  and 
transforming  equipment,  and  the  saving  from  eliminat¬ 
ing  or  postponing  the  need  for  new  lines. 

Units  of  the  E-M  type,  totaling  over  150,000  kv-a., 
have  long  since  proved  the  dependability  of  the  E-M 
method  of  construction  and  assembly.  Compactness,  and 
the  air,  oil  and  water-tight  boiler  plate  steel  tank, make 
the  E-M  Capacitor  splendidly  suited  to  pole  mounting. 

Electric  Machinery  Mfg.  Company 

Specialists  in  Apparatus  for  Power  Factor  Improvement 
1331  Tyler  Street,  N.  E.  Minneapolis,  Minn. 


E-M  has  specialized  in  the  application  of  Capaci¬ 
tors.  The  specialist  near  you  will  be  glad  to  help 

analyze  your  needs  and  supply  you  with  complete 
information  on  the  correction  of  low  power  factor. 

Your  calling  him  in  involves  no  obligation 


E-M  eomtrmetion,  fully  patented  and 
exdmsively  E-M,  is  the  secret  of  the 
long-life,  reliability  and  hi^  efficiency 
of  these  Capacitors.  An  E-M  repre¬ 
sentative  will  be  glad  to  show  you  this 
construction  and  discuss  its  advantages 


PowerFactor 

Improvement 


STATIC  CONDENSERS  FOR  LINE  POWER  FACTOR  CORRECTION 

(40«8) 


Duncan  Type  B 
Distribution 
_ _ Transformers 


For  more  than  fourteen  years 
Duncan  Type  B  Transformers 
have  been  giving  service  of  um 
surpassed  efficiency  through' 
out  the  central  station  field. 
This  is  the  sound  basis  of 
their  steadily  increasing 
popularity. 


The  Duncan  Electric  Manu' 
facturing  Company  is  prepared 
at  all  times  to  make  prompt 
delivery  on  orders  for  distri' 
bution  type  transformers. 

Painstaking  care  both  in 
manufacture  and  dehvery 
will  assure  your  satisfaC' 
tion. 

DUNCAN  ELECTRIC  MANUFACTURING  COMPANY,  LAFAYETTE,  IND. 


n'JNCAM 

*-^^ansformers 
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Time  is  Money 
in  Transformer^ 
Installation 


WHEN  Westinghouse  “Blazed  the  Trail” 
with  the  record  breaking  33,333  kv-a., 
220,ooo-volt  power  transformers  for  the  Ply¬ 
mouth  Meeting  Substation  of  the  Conowingo 
development,  quick  installation  was  obtained 
by  unique  methods. 


Each  of  the  huge  transformers  was  shipped 
in  a  special  tank,  mounted  on  a  drop-frame 
freight  car  built  for  this  shipment.  The  tank 
was  as  large  as  railroad  clearances  would 
permit.  The  transformer  core  and  coils, 
after  being  thoroughly  dried  out,  were  put 
into  the  shipping  ta^  which  was  mounted  on 
the  car  and  filled  with  oil. 


When  the  car  arrived  at  the  Plymouth  Meet¬ 
ing  Substation,  all  that  was  necessary  was 
to  lift  the  transformer  from  the  shipping  tank 
and  place  it  in  its  own  oil-filled  tank.  The 
transformers,  therefore,  required  no  drying 
out.  The  installation  was  thus  accomplished 
in  a  minimum  of  time  and  with  maximum 
economy. 


Westinghouse  transformers  are  designed  for 
rapid  installation,  long  life  and  high  operat¬ 
ing  efficiency.  For  complete  information  on 
Westinghouse  Power  Transformers  write  to 
the  nearest  Westinghouse  District  Office. 


Westinghoiue  Electric  Manufacturing  Company 
East  PHttbuigh  Pennsylvania 

Salei  Oakc*  m  all  Priadpal  Citia  of 
the  United  State*  and  Foreifn  Countries 


T30O33 


Septembkr  29, 1928 
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Porcelain 

you  can  install 
—  and  forget 

—because  science — not 
tradition — governs  the 
making  of  all  Westing- 
house  porcelain  and  in¬ 
sulators. 

— precision  processes,  at 
every  stage,  are  the  rule. 
— never  is  anything  taken 
for  granted. 

— even  slight  variations 
in  materials  are  com¬ 
pensated  for. 

First  the  design — then 
the  materials — then  the 
method — and  then,  a  vig¬ 
ilance  that  permits  no 
compromise. 


for  this  electrification” 


IV  if  ANY  leading  consulting  engineers  recommend  West- 
1  V Jl  inghouse  insulators  for  important  railroad  electri¬ 
fications. 

This  display  of  confidence  in  Westinghouse  insulators  is 
a  logical  result  of  past  performance. 

Westinghouse  suspension  type  insulator  No.  6oi,  for 
example,  has  proved  very  satisfactory  for  heavy  duty 
railroad  service,  on  the  Virginian,  N.  &  W.,  N.  Y.  N.H.  &  H., 
Pennsylvania,  and  other  electrified  roads.  It  has 
rated  ultimate  strength  of  11,500  pounds.  Numerous  in¬ 
stallations  testify  to  its  ability  to  live  up  to  expectations. 

Behind  it  are  years  of  experience  in  supplying  electrical 
porcelain,  up-to-date  insulator  plants,  and  modern  manu¬ 
facturing  methods. 

Westinghouse  Electric  &  Manufacturing  Company 
Derry  (Pa  )  Works  Emeryville  (Calif.)  Work* 

Sain  Offircs  in  All  Principal  Cities  of 

the  United  Statn  and  Foreign  Countries  T  30006 


Yfss^sumaiasfi 
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5ynchronous  Condenser 

for  Connecticut  Light  and  Power 


The  Connecticut  Light  and  Power 
Company  again  chose  Westing- 
house  when  another  10,000  kv-a.  syn¬ 
chronous  condenser  was  needed  to  control 
the  voltage  from  the  Meridan  distribution 
substation. 

That  a  Westinghouse  unit  should  be 
selected  to  supply  the  reactive  kv-a.  re¬ 
quired  was  only  natural.  It  was  the  direct 
result  of  the  unfailing  performance  of 
Westinghouse  synchronous  condensers— 
performance  that  assures  un¬ 
interrupted  operation  year  after  year .  ^ 


100  to  30,000  kv-a.  Special  condensers 
are  built  for  any  higher  ratings  desired. 

The  rotors  and  frames  are  fabricated  from 
structural  steel  with  the  electric  arc,  the 
modem  and  permanent  form  of  construc¬ 
tion.  Special  features  of  design  make  the 
losses  of  Westinghouse  condensers  low 
over  their  entire  operating  range.  Low 
losses,  of  course,  permit  greater  power 
output  of  the  generating  stations  with  re¬ 
sultant  higher  operating  efficiency  and 
economy. 


Westinghouse  manufactures  a 
standard  line  of  synchronous  con¬ 
densers,  ranging  in  capacity  from 


Leaflet  20369,  which  fully  de¬ 
scribes  Westinghouse  synchronous 
condensers,  can  be  obtained  from 
the  nearest  Westinghouse  district 
office 


Wetringhouse  Electric  &  Manufacturing  Company 
East  Pituburgh  Peniuvlvania 

Sale,  Oflicc*  in  All  Principal  Citict  of 
the  United  State*  and  Foreign  Countriet 


Whsttanghouse 


More  Condensers 

for  Texas 


POWER  companies  in  Texas  have  been  installing  Westinghouse 
surface  condensers  over  a  period  of  many  years  and  in  1926  forty 
units  totalling  641,600  square  feet  were  in  service.  Then,  in  1927,  eleven 
of  the  old  customers  came  back  for  additional  Westinghouse  condensers 
totalling  216,100  square  feet. 


Repeat  orders  of  such  magnitude  can  indicate  only  one  thing- -satisfactory 
and  efficient  operating  performance. 


Features  of  the  Westinghouse  Radial  Flow  Surface  Condenser  are  effective 
distribution  of  steam,  low  frictional  resistance  to  the  flow  of  steam,  effi¬ 
cient  air  removal,  short  vapor  travel  to  the  point  of  condensation,  and 
condensate  temperature  the  same  as  that  of  the  steam  at  the  turbine  ex¬ 
haust. 


Westinghouse  engineers  will  co-operate  gladly  in  solving  your  con¬ 
denser  problems.  Consult  our  nearest  office. 

Equipment  for  Power  Plants  includes — 


Air  Ejectors 

Feed  Water  Heaters 

Generators 

Generator  Air  Coolers 


Heat  Exchangers 
Jet  and  Barometric  Con> 
denters 

Reduction  Gears 


Stokers 

Surface  Condensers  and 
Auxiliaries 
Turbines 


Westinghouse  Electric  &  Manufacturing  Company 
South  Philadelphia  Works  Philadelphia,  Pa. 

Sales  Ofliccs  in  all  Principal  Cidcs  of 
the  United  States  and  Foreign  Countries 


Relay  TestSwUck 


are  therefore  small 


TATES 


ParniHhed  for 
1,  and  2- 
In.  and  stool 
panels. 


All  test  connections  pan  be  made 
on  front  of  panel — no  need  of 
going  behind  the  board  during 

es 


Rugged — simple  to 
operate — easy  to 
seal — and  best  of 
all — occupies  little 
space  on  panel. 


OPERATION  SIMPLE.  Take  for  instance 
the  current  unit.  The  rod  is  pushed  in  dur¬ 
ing  the  normal  “Run”  position — and  sealed 
if  desired.  For  relay  testing  or  meter  testing 
simply  pull  the  rod  out.  The  current  trans¬ 
former  is  automatical 


er  circuit.  The  rod  has 


a  travel  oi  1%  in. 


Furnished  either  as 


sary  binding  posts  for 


connections 


front  of  panel. 


Full  Size 


View 


the  unit.s  may  be 
grouped  and  oper¬ 
ated  by  one  knob- 
only  one  hole  thru 
panel. 


Pat.  Pending 


Hartford.  Conn 


43  New  Park  Ave. 
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Panel  space  is  getting  more  val 
uable  with  every  new  installa 
tion.  This  illustration  indicates 
the  small  space  this  new  com 
pact,  simple  switch  requires, 
This  is  one  of  its  big  features 
another  is  the  fact  that  only  one 
hole  is  required  for  mounting 
the  switch.  Installation  costs 


/ 


COMR^NY 


announces  a 


No  other  Switch-type  Test  Block 
Has  These  Advantages! 

Pictures  are  poor  substitutes  for  the  real 
thing — we  would  like  to  have  you  take  one 
of  these  new  STATES  Type  SJ  (Shunted 
Jack)  Test  Blocks  in  your  own  hands — 
lift  off  the  cover — test  the  SNAP  of  the 
switch  contacts — note  the  ease  of  opening 
and  closing  the  switch  because  of  the 
unique  design  of  the  switch  knob — without 
danger  of  touching  a  live  part — study  the 
ingenious  new  idea  in  the  (Shunted  Jack) 
principle — please  note  how  the  jack  goes 
in  at  right  angles  to  the  block — simplicity 
and  quickness  itself — here  is  a  positive  act- 


Pat. 

PtmUnc: 


Note  compactnees  and  neat  appearance  of  block- 
made  in  several  different  pole  arrangements. 


ing — ruggedly  constructed  test  block.  The  same 
block  can  be  used  as  either  a  front  or  back  con¬ 
nected  block.  Extra  notched  sub-bases  are  sup¬ 
plied  for  front  connections. 

Sample  blocks  will  be  cheerfully  sent  on  approval 
to  all  authorized  persons  making  the  request  for 
the  block  on  their  Company’s  letterhead. 


Thlt  Tlew  sbowt  the  ease  of  eonneeting  a  mtstlng 
standard  or  indicating  instrument  by  means  of  a 
plug  Inserted  at  rightangles  to  block. 


The  States  Line  of  Test  Block  also  includes 


States  Type  T  te>t 
blocks  are  fully  de¬ 
scribed  in  Catalot: 
No.  1,  section  0. 


States  Heavy- 
Current  blocks 
are  supplietl  in 
capa<‘itie8  from 
76  amperes  up 
to400ainpen-s. 


TATES 

I  COMPANY 


Hartford,  Conn. 
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Additional  K-W  hours  without 
increase  of  fixed  charges 


Read  how  this  has 
been  done:  * 

EUROPEAN  SUCCESS 

European  practice  is  well  ahead  of  American  practice  in 
meeting  the  problem  of  filling  up  the  valleys  in  the  load 
curve  without  adding  to  plant  investment.  This  has  been 
achieved  largely  through  water  heating  and  to  some  extent 
w  ith  house  heating. 

Taking  up  the  European  progress  on  this  subject,  we  find 
it  has  been  due  largely  to  two-rate  and  three-rate  meters. 
In  Europe  there  is  no  fear  of  a  night  rate  on  the  ground  of 
discrimination.  European  customers  understand  the  peak 
problems  of  their  utilities  and  are  educated  to  the  difference 
between  cheap  night  current  and  costly  peak  current.  The 
intelligence  of  the  American  customer  is  such  that  the  same 
education  can  be  accomplished  here. 

The  wash-day  problem  and  the  abnormal  bath-day  prob¬ 
lem  in  Europe  is  not  as  serious  as  in  this  country  and  yet  it 
has  been  found  feasible  in  some  European  cities  to  adopt 
small  kitchen  heaters  to  supplement  the  basement  storage,  as 
we  suggest  herein. 

The  average  cost  in  Europe  is  about  $2.00  per  month 
for  heating  water  and  based  on  the  relative  earning  powder 
of  the  American  customer  as  compared  to  the  European, 
the  average  family  can  easily  afford  to  spend  $5.00  to  $8.00 
per  month  for  water  heating.  Water  can  not  be  heated 
automatically  for  less  in  the  North  except  with  partial  or 
intermittent  service. 

Turning  again  to  European  successes  in  obtaining  hot 
w'ater  load,  we  find  the  use  of  equipment  similar  to  our 
Committee  tests.  The  average  size  of  tank  w’e  find  to  be 
25  gallons  in  Europe,  whereas  the  increased  requirements  of 
the  American  family  call  for  an  average  of  double  the  size 
of  the  tank  but  without  increasing  wattage.  The  customary 
wattage  in  Europe  is  1000  with  the  well  insulated  storage 
tanks  in  general  use  in  Strassbourg  and  cities  of  Switzerland. 
'Ehese  insulated  tanks,  with  insulation  from  2^  to  5  inches 
thick,  depending  on  the  make  and  type  of  “boiler,”  success¬ 
fully  heat  water  with  1000  to  1500  watts.  In  practically 
all  cases  night  current  heats  sufficient  w'ater  to  take  care 
of  the  average  family  during  the  day. 

The  possibilities  of  large  capacities,  of  several  hundred 
gallons,  using  off-peak  current  entirely,  have  been  fully 
developed  in  some  old-world  cities.  The  value  of  this  load 
is  obvious,  even  though  it  uses  extra  transformer  and  service 
equipment  as  contrasted  to  domestic  off-peak  heating. 

As  to  the  effect  on  load  factor,  until  lately  in  Paris  it  was 
22  per  cent.  It  is  now'  70  per  cent  in  certain  Swiss  cities. 
Water  heating  offers  particular  opportunity  to  improve 
load  factor. 

Excerpts  from  the  Annual  Report,  Committee 

on  Electric  Water  Heating,  Empire  State 

Gas  and  Electric  Association. 


TWO-RATE  METERS 

It  is  obvious  that  great  possibilities  are  opened  up  through 
transferring  the  use  of  many  appliances  to  off-peak  periods. 
To  gain  this  objective  is  a  justification  for  the  use  of  two- 
rate  meters  rather  than  placing  time-switches  on  individual 
appliances;  or  attempting  to  average  the  night-time  and 
day-time  use  in  one  average  rate  structure. 

The  additional  revenue  from  domestic  hot  water  will  pay 
for  the  company’s  investment  in  two-rate  meter  and  contact 
clock  in  six  months.  There  is  no  good  reason  for  charging 
the  customer  for  two-rate  metering  apparatus,  although 
a  minimum  charge  of  $3.00  or  $4.00  is  advisable. 

Europe  has  already  pointed  the  way.  In  one  city  over 
there,  we  find  80,000  meters  and  20,000  of  them  with  time- 
clock  attachments.  One-quarter  of  their  customers  are 
equipped  by  the  company  to  use  night  rates. 


LANDIS 
&  GYR 

2-Rate  Meters 


Type  FBixIin  polyph8:se  2 -rate 
meter  nith  maximum  demand 
indicator. 

Data,  information  and  suggestions  on 
two-rate  metering  gladly  furnished  on 
request. 

The  Largest  Line  of  Electricity  Aleters  in  the  JVorld 

LANDIS  &  GYR,  INC. 

Herbert  Nehls,  Vice  Pres.  &  Gen.  Mgr. 

104  Fifth  Ave»y  New  York^  N.  Y, 


are  used  to  handle 
the  metering  of  this 
problem  in,  a  simple 
way  and  without 
complicating  present 
metering  methods. 


CsOo 


Septembkr  29, 1928 


,  ALTHOthe  “****^,„t  _-it  it  in  nse  1 
it  *  of  engineor*-  11 

\i  Arkan«»Po'^«®‘*'^PiM  Bluff. 

V  Binghamton 

\  Carolina  Gas^^  ^Si’  Y 

\  Central  Hudson  N.  V. 

I  Cleveland  Electric  Bl'««\'^Vl?d.  Ohio 

\  monwealthEdi8onCo..^'^o*^;.o 

1  Cwsolidated  Gas  Elec.  ^uimorejMd. 
Vi  r'.^.umers  Power  Co.,  Mich. 


gia  Power  tj-o^  scranton.  I  W 

.t^Ughting  Te^  11  ^ 

oi.BeUTeleph^eg;;*a^°:W.  \ 

iana  ’ffTele^hon;f^^.,.lnd.  ,\ 

nsas  City  Powetfc^^,  city.  Mo.  \ 

.  .  ^  R  R.  Co..  Jamaica.  L  i-  I  A 

NashviUe  R^^r,^ue.  Ky.  \  M 

^ixeme  County  Gas  fls  ®'^^^on, 

letropolitanEdis^tC^f ^  \ 

VSotaPov^crfcLtBh^^^,*^,^  I 

New  England  power  1 

Ohio  Edison  Co..  *^Ston.  Ohio  11 

^^fyWaniaWaterfcP^w^  ^  pa.  | 

philadelphia^c^^jJ^El^^^’pg  1\ 

PhiU.  Suburban  Gas  Norristoi^  P*.  I 

public  service  CO.  of  Nortl^^nU-  \ 

public  service  Electric ^fcG^Co.j^  j  I 

:  San  Antonio  public  Texas 

I  Seaboard  Air  Line  R-  *^’^yannah,  Ga.  | 

Vl  Sioux  City  Gas  fcElectnc^o^^  j^^^  1 

|(  Southwestern  ‘-'“^^^ho^'city.’oVU. 

|ll  Southwestern  Public  Senr^^^o.-^e„, 

11  Staten  Island  Edison  Co.  Q^^ge^.  L 

Vi  _ r..«htingCo..S^^;^.«..h. 

^*“l^bbock.  Tews 
Toledo.  9"1? 

Co..  Cincinnati.  O. 

C?-.  _  N.  Y, 


Convincing  evidence 
of  satisfaction — i 

B  ^^MEGGER''  Ground 


(From  a  Large  Utility  Company) 


“Replying  to  your  inquiry  of  June  20  regarding  results 
secured  with  the  “Megger “Ground Tester  purchased  from  you 
some  time  ago,  approximately  five  hundred  ground  tests 
have  been  made  with  this  instrument  in  generating  stations, 
sub-stations  and  on  transmission  towers  of  our  system. 

“In  using  your  equipment  on  this  work  and  also  in  checking 
known  resistances  we  are  well  pleased  with  the  consistent, 
accurate  and  rapid  results  obtained. 

“In  some  of  the  more  difficult  conditions  where  satisfactory 
results  have  previously  been  hard  to  obtain  we  have  had  no 
trouble  in  getting  the  answer  with  your  outfit.” 

Name  and  full  particulars  on  request. 

Many  prominent  Utility  Companies  are  abolishing  complicated 
methods  formerly  used  for  testing  ground  connections,  and  are 
finding  greater  accuracy  and  speed  with  the  “Megger”  Ground 
Tester. 

The  new  Technical  Bulletin  at  the  left  contains  authoritative 
instructions  for  simple,  fast  and  accurate  ground  testing.  Sent 
free  to  responsible  officials  and  engineers.  Ask  for  Bulletin 
1185-W. 

James  G.  Biddle 

^  Electrical  Instruments 

1211-13  Arch  St.,  Philadelphia,  Pa. 


City  of  I 

Tennessee  Electric 

Texas  Otilit^  Co. 

C  ‘I y  °  fc  El^tric 

Chester  '"'*‘*‘‘Mt7v^o^ 

Westin^o-Elecp^^l^gb.^^^^^^ 

1  Wisconsin  public  Servi^-g^y^Wi;^ 

1;  Wisconsin  Public  Service  wis. 
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Moving  element 
Sangamo  Type 
HC  Meter,  shows 
marking  for  strobe 
oecopic  testing. 


In  the 

new 


SAN O AMO  METKR 

The  disk  is  thicker  .  .  .  but  the  moving 
system  no  heavier 

By  using  duralumin  for  the  hub  and  staff,  the  disk  of  the  HC 
Meter  has  been  made  thicker  than  in  the  Type  H  and  the 
torque  maintained  the  same,  without  increasing  the  weight  of  the 
entire  moving  system  (153/^  grams).  The  torque  in  the  HC  Meter 
is  48  mm-g  and  the  ratio  of  torque  to  weight  3.1. 

The  new  Sangamo  Type  HC  Meter  has  been  standardi2,ed  and 
modernized  in  all  respects.  The  load  curve  is  simply  described . . . 
straight  line  accuracy  up  to  300  per  cent.  Temperature^compen^ 
sated  means  accuracy  at  all  power-factors,  from  20  deg.  to  120  deg. 

Fahrenheit.  Voltage  and  frequency  variations  errors  are  negligible. 

Mechanical  changes  provide  a  reinforced  metal  cover  and  per^ 
manent  magnets  accurately  located  and  positively  locked  in 
position.  The  weight  of  the  HC  moving  element  and  the  torque 
are  the  same  as  in  the  Type  H.  The  speed  has  been  reduced  and 
the  direction  of  rotation  reversed.  In  short  the  HC  Meter  has 
been  brought  up  to  date  in  every  detail. 

The  HC  Meter  is  fully  described  in  an  addenda  to  Bulletin  67, 
which  will  be  sent  on  request. 
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You  men  who  plan,  build, 
use  or  pay  for  machines  of 


It  costs  more  to  replace  a 
poor  bearing  than  to  buy  the 
best  one  that  fflCSIF  ever 
produced.  AND  fflDSlF 
ANT/'FR/CTJON 
BEARINGS  ARE  THE 
HIGHEST  PRICED  IN 
THE  WORLD. 


ANOTHER  ONE  OF  THE  57  ELECTRICAL  MANUFACTURERS 
THAT  USES  SKF*  BEARINGS 

Reliance  Electric  &.  Engineering  Co. 


Seven  Jasons  why  ^^liance  and  SKF* 
^oth  Endorse  ^all  hearings  for  Motors 

For  more  than  ten  years  the  Reliance  Electric  &c  Engineering 
Co.  has  been  using  SCSIF  Ball  Bearings  in  motors  of  its  man¬ 
ufacture.  Two  are  used  on  each  of  the  35  H.P.  D.C.  motors 
shown,  operating  at  600-1600  R.P.M.  With  the  satisfaction  of 
the  ultimate  user  placed  above  price,  SCSiF  Ball  Bearings  bring 
these  seven  real  advantages  according  to  Reliance — which  fflCSiF 
endorses: — 

1 — Lubrication  is  a  once-a-year  job. 

2 — Costly  breakdowns  due  to  oil-soaked  windings  are  ended. 

3 — Bearing  failures  are  reduced. 

^ — Air  gaps  remain  uniform  throughout  the  life  of  the  motor. 

5 — ^There  is  no  chance  of  the  rotor  rubbing  the  stator  due 
to  bearing  wear. 

6-— Where  cleanliness  is  essential  you  cut  out  the  muss  and 
damage  from  dripping  oil. 

7 — Motors  may  be  mounted  at  any  angle  without  changing 
end  brackets. 

SKF*  INDUSTRIES,  INCORPORATED 

40  East  34th  Street,  New  York,  N.  Y.  211 


THE  HIGHEST  PRICED  BEARINGS 
IN  THE  WORLD 
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4  OUTDOOR  SWITCHING  EQUIPMENT 

Clamptype  fittings  for  LP.S.  tubing 
eliminate  costly  field  work 


^  Installation  is  extremely  simple  and  requires 
^  minimum  time.  By  tightening  the  clamping 
bolts,  a  positive  and  permanent  connection 
is  effected. 


I _ There  is  no  soldering,  heating,  or  annealing 

90-degree  angle  connector  with  shrink-fit  and  soldcrcd  fittings.  These 

operations  are  costly  and  the  result  is  un¬ 
desirable  for  outdoor  service. 


G-E  clamp-type  fittings  are  inexpensive  and 
are  available  for  any  application.  They  are 
mechanically  strong.  Maximum  conductivity 
is  assured  by  pressure  contact.  Their  current- 
carrying  capacity  is  equal  to  that  of  extra¬ 
heavy,  iron-pipe-size  copper  tubing. 


‘T”  connector 


Oil  circuit  breaker  terminal 


Extended  guide  clamp 
and  ""P’  connector 


Straight  connector 


Bus  hanger 


Disconnecting  switch  terminal 


Your  purchase  of  G-E  outdoor  switching 
equipment  is  your  assurance  of  a  per¬ 
manent  source  of  renewal  parts  and  the 
services  of  a  nation-wide  organization  of 
specialists.  For  complete  information  on 
clamp-type  fittings,  ask  the  nearest  G-E 
sales  office  for  a  copy  of  GEA-286B. 


Wire  and  cable  "T”  connector 


S00-2i 

GENERAL  ELECTRIC 

GENERAL  ELECTRIC  COMPANY,  SCHENECTADY,  N.  Y.,  SALES  OFFICES  IN  PRINCIPAL  CITIES 


September  2^,  1928 
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The 

J.  G.  White  Engineering 
Corporation 


DESIGNERS  and  CONSTRUCTORS 

REPORTS  and  APPRAISALS 

Dams 

Water  Works  ' 

Irrigation  Systems 

Railroads 

Steam  Power  Stations 

Wharves  and  Sea  Walls 

Hydro-Electric  Stations 

Bridges 

Sub-Stations 

Highways 

Transmission  Lines 

Sewage  Systems 

Pipe  Lines 

Hotels 

Oil  Refineries 

Apartments 

Industrial  Plants 

Bank  and  Office  Buildings 

Warehouses 

Industrial  Housing 

43  EXCHANGE  i 

NEW  YORK, 

PLACE  S 

m 

Operating  in  South  America  as 

THE  ENGINEERS  CORPORATION 

which  is  owned  and  fully  guaranteed  by 


THE  J.  G.  WHITE  ENGINEERING  CORPORATION 
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Specializing  in  the  Underwriting 
and  Distribution  of  Securities  of 


PUBLIC  UTILITY  COMPANIES 


The  outlook  for  the  future  of  the  Public  Utility  In¬ 
dustry  is  for  further  expansion  in  order  to  enable  it 
to  meet  the  growing  demands  for  service  both  for 
industrial  and  domestic  purposes. 
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For  a  number  of  years  we  have  been  actively  identi¬ 
fied  with  financing  of  many  important  Electric  Power 
and  Light  and  Gas  Companies  and  have  made  a  close 
study  of  the  securities  in  these  industries.  In  this  con¬ 
nection  we  offer  the  experience  and  facilities  of  our 
organization. 


I  PYNCHON  &  CO. 

I  111  Broadway  New  York 

I 

I  CHICAGO  LONDON 

I 

I 
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I  EXTEND  the 

i  ^  facilities  of  our  or- 

s 

I  ganization  to  those  desir- 

I  ing  information  or  re- 

I  ports  on  companies  with 

1  which  we  are  identified. 
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i  Electric  Bond  and  Share  | 

I  Company  | 

I  (Incorporated  in  1905)  | 

I  Paid-up  Capital  and  Surplus,  $135,000,000  | 

I  Two  Rector  Street  New  York  I 
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HARTFORD 

the  time  switch  with  25  years 
of  service  behind  it. 


I  All  types,  all  capacities 

10  amp.  to  200  amp. 

I  The  Hartford  Time  Switch  cmbodiies  more  real  and  lasting 
I  value  than  has  ever  before  been  offered  in  any  automatic 
I  time  switch,  including  the  special  marine  type  eight-day 
I  clock  movement.  Especially  adapted  for  lighting  and  all 
I  power  lines,  two  rate  meter  service,  electric  signs  and 
I  display  windows,  etc. 

I  There  is  a  Hartford  Time  Switch  in  just  the  right  type 
I  and  capacity  for  every  time  switch  purpose. 

I  Bulletins,  Prices  and  information  on  request. 

I  HARTFORD  TIME  SWITCH  CO. 


11;' 


0 


A.  HALL  BERRY,  General  Sales  Agent 
71  Murray  St.,  New  York,  N.  Y. 
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Thit  Monel  Metal  advertisement, 
featuring  a  famous  bottle  cooler, 
appears  in  the  May  3th  issue  of 
The  Saturday  Evening  Post  and 
the  May  1 9th  issue  of  The 
Literary  Digest, 


elling  the  Millions 


U  4,500,000 


CIRCULATION 

Monel  Metal  advertising  reaches 
the  3,000,000  readers  of  The 
Sanirday  Evening  Post  and  the 
t,500,000readers  of  The  Literary 
Digest.  Nearly  five  million  peo¬ 
ple  are  regularly  being  told  tibout 
.  Monel  MttaL  / 


about  Monel  Metals  properties 


The  success  of  nationally  advertised  products  is 
traceable  to  the  wide-spread  consciousness  of 
those  products.  When  millions  of  buyers  —  in  all 
parts  of  the  country — KNOW,  through  advertising, 
the  name  and  advantages  of  a  particular  product, 
that  knowledge  results  in  larger  sales. 

^  In  the  case  of  Monel  Metal,  larger  sales  can  only 
come  through  increased  sales  of  products  employing 
Monel  Metal.  Therefore,  all‘  Monel  Metal  advertis¬ 
ing  is  planned  to  increase  the  sales  of  manufactur¬ 


ers  whose  products  embody  Monel  Metal.  The 
natural  outcome  is  easier  selling  for  everyone  con¬ 
nected  with  such  products.  Salesmen,  dealers  and 
refrigerator  manufacturers,  themselves,  all  feel  the 
influence  of  Monel  Metal  national  advertising — ad¬ 
vertising  that  is  constantly  telling  millions  of  people 
that  a  Monel  Metal  trimmed  product  is  a  quality 
product. 

Are  you  cashing  in  on  Monel  Metal  advertising 
by  talking  and  emphasizing  Monel  Metal  trim  1 


SEND  FOR  DETAILS  OF  MONEL  METAL  ADVERTISING  PLANS 


\f  Nlck«l-Copp«r  rnlUpj  of .nlsb  Nickel  eontont.  It  is  rained,  •melted,  refined, 

Thd  lotemetkMiel  Nickel  Corapear.  The  oarae  "klooel  Metal"  it  a  repittered  trade  aiark. 


Monel  Metal 
rolled  and  raarki 


THE  INTERNATIONAL  NICKEL  COMPANY  (INC.), 


Non-Metallic 
Electrical 
Heating  Element 


LOBAR — the  Non-Metallic  Heating  Ele 
^ment — gives  you  increased  furnace  pro 


gives  you 

duction  because  it  makes  possible  the  certainty  of 
continuous  operation. 

There  is  no  loss  in  operating  time  in  changing 
an  element — Globar  is  so  easily,  quickly  re¬ 
placed — without  shutting  down — without  any 
tearing  down — that  there  is  no  interruption  of 
production — 

Besides  Globar  insures  uniform,  easily  con¬ 
trolled  temperatures  up  to  2700°  F.~ 

Globar  is  a  Carborundum  Product 

Re«.  t .  H.  FM.  Oft. 


Send  fok  Dehckiptive  Bulletin  I)-4 


GLOBAR  CORPORATION 
NIAGARA  FALLS,  N.  Y. 


!•  the  traikiiaoM  !<• 

•kectricftl  bMtiuf  snd  rMittaoc* 
tnfttoriaU,  Mid  t«>  utb«r  pruduoti  «jf  <ilf>h«r 
C«irpunt>im,  ftttd  It  Hi  csctutivt  proptrt; 


Furnace  by 

Hoieroft  and  Company 


installed  in 

Officers'  Quarters 

of  the 


U.S.  ARMY 


The  ivorld^s  largest  buyer 
and  most  exacting — 
thus  indorses 


the  ELECTRIC  RANGE 


To  Central  Station  Executives 


■VTOI'HING  is  sold  to  Uncle 
Sam. 

(1st) 

^'o  assure  the  utilities  that  have 

He  buys. 

adopted  the  electric  range  that  devel¬ 
opment  expended  by  range  manufac- 

No  other  electrical  buyer  more  thor- 

turers  has  been  right. 

oughly  analyzes  his  purchases. 

(2nd) 

Research,  laboratory  test,  specifications 

To  assure  range  manufacturers  that 

— every  known  safeguard  protects  or 

the  early  predictions  of  Driver- 

instigates  his  purchases. 

Harris  as  to  eventual  complete  ac- 

This  announcement  of  his  purchase  of 
1900  electric  ranges  is  published  by  the 

ceptance  of  the  electric  range  were 
not  gestures. 

Driver-Harris  Company  for  two 

“Nichrome”  was  the  first  resistance 

reasons : 

wire  offered  to  range  manufacturers. 

*  — Driver-Harris  Company  ■ 

Harrison.  New  Jersey 


rhlcago-Detrolt-Morrl»to«n.  N.  J.  Knglinil-Krancr 

In  I'lnada  The  B.  Greening  Wire  Cq.,  Ltd.,  Hamlltor. 

Through  a  generation  of  research  and 
development  this  company  has  built 
solidly  until  today  it  operates  the  largest 
plant  in  the  world  devoted  to  alloy 
products. 

By  operating  its  own  melting  furnaces — 
by  rolling  mill  ownership — by  controlled 
check  on  every  step  of  fabrication 

— it  is  logical  that  a  much  more  uniform 
product  results  than  \vould  be  the  case 
if  it  depended  upon  an  open  market  for 
such  materials  as  it  affords. 


The 

Ideal  Resistance 


Nicbrome 


for 

Electric  Ranges 


79rrijoenx6u^  Sendee 


’'^GRAW=Hli 

^KCOMPAf 


FREE  EXAMINATION  COUPON 


FOR  THE  SOLUTION 
OF  POWER.CIRGUIT 
PROBLEMS 


A  book  giving  the  methods  and 
tools  necessary  for  the  analysis  of 
modem  power-circuit  problems. 


FEATURED  BY 
UTILITIES 
EVERYWHERE 

because— 


ELECTRIC  CIRCUITS 

Theory  and  Applications 
Volume  I 

Short-Circuit  Calculations  and 
Steady  State  Theory 

By  O.  G.  C.  DAHL 

Associate  Piofcs8t)r  of  Electric  Power  Transmission, 
Massachusetts  Institute  of  TechnoloB-y 


It  insures  a  low-demand 
load  over  the  entire 
twenty-four  hours. 

It  improves  the  load  fac¬ 
tor,  and  is  so  con¬ 
structed  that  only  a 
small  portion  of  its  con¬ 
nected  load  is  in  circuit 
most  of  the  time.  NO 
OTHER  WATER 
HEATER  HAS  THIS 
FEATURE. 

It  has  no  moving  parts, 
nothing  to  get  out  of 
order.  The  heating 
units  are  safe  in  any 
kind  of  water  or  air. 
The  Sepco  unit  can  be 
renewed  without  drain¬ 
ing  the  tank  or  break¬ 
ing  a  connection. 

Investigate  the  Clark  Automatic 
Double  Throw  Switch,  too — it 
prevents  the  use  of  the  total  con¬ 
nected  load  of  the  range  and  heater 
at  the  same  time. 

Get  all  the  information  NOW  on 
Sepco  and  the  Clark  Switch.  To 
delay  means  loss  of  profits  to  both 
of  us. 


This  llrst  volume?  of  Piofegaor  Dahl  g  work 
prcHcntH  in  clear-cut  form  the  emrineerint 
asiM'ctg  of  circuit  theory.  Althoue'h  theoretieal, 
the  lantruatrc  and  view  point  of  the  Iwok  arc 
those*  e)f  the  engine>er.  The*  bewek  gives  the* 
nietheeds  anei  tools  net*e!S8ary  for  the  analysis  eif 
modern  power-circuit  problems.  Strictly  up-to- 
date.  it  prese*nts  mui*h  material  never  lje*fore 
available  in  book  form. 

Numerous  illustrative  and  to-the-point  e.\- 
ample*s  are*  weerked  out  in  detail.  The*8e  example's 
are*,  wherever  practicable,  bii8e*d  on  actual  en¬ 
gineering  elata  and  are  representative  of  the 
t.viM*  of  pre)t)le*ms  with  which  the  engineer  de*als 
today. 


Chapter  Headings 


-Citlculation  of  Short-Cire'uit  Currents  in 
Networks. 

-Transfeermer  Impe*elane*e  anil  Eeiuivalent 
Cii-cuits. 

-Unbalanci'd  Circuits. 

-Transformers  with  Unbalani*i*il  I.oailing. 
-Iniiuction  Motors  on  ITntealanci'il 
Voltages.  Single-phase  Oi»e*ration. 

-The  Short  Transmission  Line  in  the 
Steady  State. 

-The  Long  Transmission  Line*  in  the 
Steady  State. 

-Harmonii's. 

-General  Circuit  Constants. 
-Transmission-Line*  Charts. 
-Syne'hronous-Machine  Charts. 

-Solution  of  Steady-State  Transmission 
Probli'ms. 


300  pages,  C.\0,  illustrations 

Mue?h  of  the  material  presenti'd  in  this  book  has 
never  N*fore  been  available  in  book  form. 


I  These  are  but  a  few  of  the 
f  many  topics  Discussed: 

— the  operation  of  multi-circuit  transformers. 

^with  particular  emphasis  on  two-circuit,  thri'i*- 
I'iri'uit  and  four-circuit  transformers. 

_ — an  exposition  of  the  method  of  symmetrie'al 

phase  co-ordinates. 

— the  thi'ory.  calculation  and  construction  of 
the*  most  important  and  up-to-date  transmis¬ 
sion  iliagrams. 

— the  use  of  pe*rformanee  charts. 

— the  solution  of  power  transmission  problem! 
by  graphical  methods. 

Examine  this  new  book  FREE! 


McGRAWsHiLL 


'^AUTOMATIC 
ELECTRIC 
WATER  HEATER 


MrGraw-Hill  Book  Co.,  Inc.,  370  Seventh  Avenue,  New  York. 

You  may  send  me  on  10  days'  approval  Dahl — Electric  Circuits. 
Volume  I,  $5.00  postpaid.  1  agree  to  remit  for  the  l>ook  or  return 
it  postpaid  within  ten  days  of  receipt. 


Automatic  Electric  Heater  Go. 
1706  Race  Street 
PHILADELPHIA 


Subscriber  to  Electrical  World? 


(Please*  Print) 


Address 


Offie'ial  Position 


Name  of  Company . 

(Books  8i*nt  on  approval  to  retail  purchasers  in  the  U.  S.  and 
Canada  only.)  W.  9-39-2S 


^  ABO(/r 


MAIL 'THE  COUPON  the  description  of  the  way 

three  records— meter  records  stock 
records,  and  test  records  have  been 
combined,  the  story  of  how  economi¬ 
cally,  how  speedily  and  how  practically  the 
Erie  County  Electric  Company  has  at  last 
gained  complete  control  over  its  meter  rec¬ 
ord  situation,  all  these  things  are  presented 
in  a  readable,  interesting  manner  in  this 
book  .  .  .  Every  public  ^utility '  man  will 
want  to  read  this  book.  Every  public  utility 
man  should  read  it,' to  know  how  error¬ 
less  a  merer  record  system  can  be,  to  know 
how  the  Erie  County  Electric  Company 
has  solved  its  problems  with  a  record 
system  which  makes  the  lost  meter  card 
impossible. 


This  Book  explains  the  system 
now  being  successfully  operated 
at  the  Erie  County  Electric  Company.  It 
shows  how  the  three  records  necessary  to 
perfect  meter  record  control  have  been  com¬ 
bined  in  one  master  record  ...  In  fifteen 
seconds  the  Meter  Department  of  the  Erie 
County  Electric  Company  can  give  you  prac¬ 
tically  any  information  you  seek  about  any  of 
its  meters.  Is  a  meter  in  stock  or  in  service 
and  how  long  has  it  been  there?  When  was 
it  last  tested  and  by  whom?  What  kind  of 
current  does  it  use?  Who  is  the  customer  and 
how  long  has  he  had  it?  What  business  is  the 
customer  in?  Where  is  the  meter  located? .  . . 
The  explanation  of  the  manner  in  which  all 
(his  information  can  be  produced  so  quickly. 


KARDEX 


Remington  Rand  Business  Service  Inc.,  Buffalo,  N.  Y.  i 
Gentlemen:  *  I 

You  may  send  me  your  meter  record  book.  If  it  I 
will  prove  the  claims  you  make  I  shall  consider  ihy  | 


I  time  well  spent. 

*  Name . . 

Address . . 


DIVISION  OF 

Remington  Rand  Business  Service  Inc.  j 

Heming^n  Band  Bldg»  BufiFaloy  N.  Y.  L 


Position 
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NEW  YORK  •  SAN  FRANCISCO  •  CHICAGO  •  MILWAUKEE  ■  TORONTO 


Holophane  street  lighting  is  efficient.  It  is  the  applica- 
tion  of  Holophane  Refractors  in  accordance  with  the  ^ 

W  fundamental  principles  of  Scientific  Street  Lighting.  Such  ^ 

Jv  cities  as  Cleveland,  Detroit,  Milwaukee,  Minneapolis,  San  Fran- 
^  cisco,  Los  Angeles,  New'  Orleans  and  many  others  use  Holophane  ^ 

Street  Lighting. 

//  For  further  particulars,  for  data  on  specific  installations,  for  lighting  recom- 
f  mendations  for  streets,  parks,  bridges,  highways,  etc.,  get  in  touch  with  the  Street  ^ 
Lighting  Engineers  of  the  General  Electric  Company,  the  Westlnghouse  Company, 
the  Line  Material  Company  or  the  Holophane  Company,  342  Madison  Ave.,  New  York 


Haphazard 
street  lighting — 
lights  strung  or  set 
along  streets  or  high- 
ways  by  guess-work  or  rule-  NjN 
of-thumb — is  never  efficient  and 
^  seldom  effective. 

Such  lighting  often  results  in  glare,  in  ^ 
dark  areas  betw'een  lamps,  in  wasted 
current  and  in  high  costs  of  installation  and 
maintenance. 


The  IlhiNtration  at  thp  Ipft  hHowh 
the  Holophane  BI-LI’X  refrae- 
lor  which  Ih  one  of  the  many 
ilifferent  typeti  in  the  Holophane 
line.  Thitt  refractor  In  a  Holo- 
phune  MpiH’lflr  for  IncreaHlnK  the 
cffectlveneHtt  and  efficiency  of 
ornamental  atreet  lightiuK. 
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The  popularity  of  Durex  construction  was 
established  immediately  upon  its  introduc¬ 
tion.  The  trade  demanded  Durex  not  only 
on  the  Standard  R.  L.  M.  Dome,  but  on 
other  reflector  types  as  well. 

There’s  a  reason,  of  course — it’s  the  sur¬ 
prising  ease  and  convenience  of  Durex  wir¬ 
ing.  All  the  usual  trouble  with  ordinary 
reflectors  is  eliminated — and  labor  is  re¬ 
duced  to  a  minimum.  That  means  economy 
— installation  and  maintenance  costs  are 
tremendously  reduced. 

You  can  easily  get  the  benefit  of  this  im¬ 
proved  lighting  equipment — when  you’re 
buying  reflectors,  specify  Durex  only! 


^ksf^fo-mre 
„  9n0s£rM 
ly/htiiig  aii/ipmeat 

r  Durex  requires  only  three  simple  opera*  ~l|l 
lions  to  install — (1)  contact  screws  HI 
are  exposed  for  ready  wiring,  socket  HI 
being  quickly  fastened  to  canopy  by 
screws  fitting  into  bayonet  holes,  (2)  ■■ 

cap  is  screwed  on,  and  (3)  reflector  is 
attached  with  a  few  twists  of  the  wrist. 

No  washers,  lock  nuts  or  yokes  are  re- 
quired.  Durex  construction  represents 
the  highest  development  in  scientific  in-  H 
dustrial  lighting !  Blj 


DUREX  R.L.M.  STANDARD 
DOME  REFLECTOR 
“H”  Croup 

This  unit  is  used  wherever  general  illumination 
is  desired.  It  assures  a  wide  light  distribution 
with  avoidance  of  undue  glare. 


DUREX  STANDARD 
ANGLE 
REFLECTOR 
“N”  Group 

For  side  lighting  on 
surfaces  that  cannot  be 
lighted  from  above. 


DUREX  STANDARD 
BOWL  REFLECTOR 
“P”  Group 

Designed  for  localized 
lighting  and  high  over¬ 
head  illumination. 


DUREX  SHALLOW 
DOME  REFLECTOR 
“D”  Group 

Provides  the  wide  light  dis¬ 
tribution  needed  for  ex¬ 
teriors.  Used  for  interior 
lighting  where  wide  spac¬ 
ing  is  necessary. 


DUREX  GLASSTEEL 
DIFFUSER 

A  highly  efficient  unit  for 
use  where  fine  opera¬ 
tions  require  minimized 
shadows.  Furnished  com¬ 
plete  with  Durex  canopy 
construction,  ready  for 


WHEELER  REFLECTOR  CO.,  275  Congress  St.,  Boston,  Mass. 

New  York  Atlanta  Cleveland 

Sales  onires:  St.  Louis.  Indianapolis.  Los  Antcelrs,  .San  Francisco,  Seattle 
In  Canada:  Canadian  (ieneral  Electric  Co.,  Limited 
Export  Department:  77  Warren  St.,  New  York,  N,  Y.,  Cable  Address  "PARLECTRIC” 


WHEELER  REFLEaORS 


Vol92,  No.l 


SWITCHES 


New  Y ork  City 


r 
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had  the  cohsidleration 


TfTo  know  how  modern  low  power  costs  are  achieved, 
come  to  the  National  Exposition  of  Power  and  Mechan¬ 
ical  Engineering.  And  send  your  engineers. 


It  deserwes  •  •  • 

^If  power  costs  had  the  attention  this  item  deserves — 
you’d  let  your  engineer  have  some  of  the  improvements 
he  wants. 

^ You’d  encourage  him  to  seek  information  .  .  .  because 
the  cost  of  power  is  coming  down  year  by  year,  power 
making  and  power  using  equipment  is  more  efficient. 

^Your  equipment  may  look  good  as  new — it  may  be 
good  as  new — but  it  isn’t  as  good  as  the  newer  and  it 
may  cost  you  more  to  run  it  than  to  scrap  it. 


II More  than  500  manufacturers  of  equipment  for  pro¬ 
ducing,  controlling,  measuring,  transmitting  and  using 
power  will  exhibit  their  best  at  this  great  exhibition. 
Heating  and  ventilating,  air  conditioning,  materials  han¬ 
dling  equipment,  machinery,  materials,  instruments  and 
tools — all  for  inspection  and  discussion. 

IfThousands  upon  thousands  of  executives  and  engineers 
will  attend.  Can  they  all  be  wrong  in  placing  such  im¬ 
portance  in  this  great  annual  event? 

IjCome,  see,  examine,  compare.  You’ll  be  mighty  glad 
you  came. 


Management  International  Exposition  Company,  largest  industrial  exposition  organization  in  the  world, 

®  2848 


OR  AMD 
Ct'MTnAL 
PAIACE  , 
Nf\*  \o»K ' 


EXPOSITION 
POWER  €r 
MECH/\rMIC/%L 
ENGKXIEERINtG 

e  HEATINfi  L 

VEISTIIATIIMO  ^ 
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On  the  Press 

NOW 


195  Catalogs  of  Elec¬ 
trical  Equipment  and 
supplies  —  bound  into 
the  1928  Edition  of  the 
ELECTRICAL  ENGI¬ 
NEERING  CATALOG. 


To  You  Next  Week 

Watch  for  It! 


McGRAW-HILL  CATALOG  AND 
DIRECTORY  CO.,  INC. 
NEW  YORK 


//A 
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Direct  Positive 


9  ill^ 

Will 


Leaders  from  every  branch  of  industry  have 
i  standardized  on  OzccUd  —  the  Direct  Positive 
Print.  Thousands  of  firms  have  recognized  the  numerous 
advantages  of  Ozalid  over  the  negative  blue-print 

Many  concerns  make  duplicate  tracings  by  repro¬ 
ducing  them  on  Ozalid  Tracing  Cloth  or  Trans¬ 
parent  Otalid  Tracing  Paper.  Valuable  tracings  can 
therefore  be  preserved — protected  against  fire  and  theft. 
Duplicate  Ozalid  Cloth  Prints  can  be  used  where 
frequent  handling  would  damage  the  original. 

Ozalid  Prints  are  developed  dry  —  there  is  no 
shrinkage  and  they  are  absolutely  true  to  scale  of  the 
original.  Duplicate  prints  of  the  basic  plan  can  be 
made  and  detailed  separately  for  any  purpose.  These 
act  in  turn  as  master  tracings  from  which  any  number 
of  prints  can  be  made. 

Development  of  Ozalid  Prints  absolutely  “neu¬ 
tralizes”  and  “fixes”  the  coating  solution  —  the  print 
is  permanent  and  the  paper  stock  is  not  impaired. 
Ozalid  Prints  will  not  fade  in  the  brightest  sunlight 
—they  are  not  affected  by  lime  or  cement. 

Time  affects  neither  its  clarity  nor  its 
strength.  You  can  always  depend 
on  OZALID 


EUGENE  DIETZGEN  CO. 

Enduring  worth  at  reasonable  cost 
Chieiro  NawYork  Philadalphto 

N«wOrlMi»  Wuhinctoo 

Pittabnnh  J  lIHwaukaa 

Sui  Kranciaco  loa  Ansalaa 

FACTORY  AT  CHICAGO 

Manufacturers  of  Drafting  andSurveying  Supplies 
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McClellan  &  Junkersfeld 

-  Inrorporated 

ENGINEERING  AND  CONSTRUCTION 
Power  Developments,  Industrial  Plants 
Examinations,  Reports,  Valuations. 

68  TRINITY  PLACE,  NEW  YORK. 


CHAS.  T.  MAIN,  Inc. 

ENGINEERS 

Public  Utilities  and  Industrials 
Reports — De-siptis — Valuatioii.s 
Supervision  of  Construction 
;20l  Devonshire  Street,  Boston,  Mass. 


DANIEL  W.  MEAD 
F.  W.  SCHEIDENHELM 

Consulting  Engineers 

Hydro-electric  Developments.  Water  Supply, 
Irritration,  Drainase.  Flood  Control. 

New  York  City,  50  Church  St. 


ARTHUR  L.  MULLEGREN 
CONSULTING  ENGINEER 

Steam  and  Electric  Power  Plants 
Public  Utilities 
KANSAS  CITY,  MO. 


N.  J.  NEALL 

Consulting  Engineer 
Electrical  and  Indtistrial  Properties 
12  PEARL  STREET.  BOSTON.  MASS 


OPHULS  &  HILL.  Inc. 

formerly 

OPHULS.  HILL  &  McCREERY.  INC. 
Consulting  Engineers 
Ice  Making  and  Refrigeration 
Inreetigations  and  Reports 
112-114  West  42nd  St..  New  York  City 


FARLEY  OSGOOD 

Consultant 

Desim,  Construction.  Operation 
Inter-Connection 
of 

PUBLIC  UTILITIES 

National  Bank  of  Commerce  Building 
31  Nassau  St.,  New  York.  N.  T. 
Telephone:  Rector  7878  table  .Vddreis:  Fargood 


W.  EDGAR  REED 

Consulting  Engineer 

Designer  of  Electrical  Machinery 
Estimates.  Reports.  Plan-,  Specifications 
and  Supervision  of  Lighting.  Railway,  Indus¬ 
trial  and  Power  Installations. 

585  Union  Arcade  Bldg.,  Pittsburgh,  Pa. 


SARGENT  &  LUNDY 

Incorporated 

Mechanical  and  Electrical  Engineers 
1412  Edison  Bldg. 

72  West  Adams  St. 

Cbictgo,  III. 


Scofield  Engineering  Co. 

Consulting  Engineers 
Public  Utility  and  Industrial  Plants 
Design — Construction — Operation — 
Investigations — Valuations. 

PHILADELPHIA 


SPOONER  &  MERRILL 

Consulting  Engineers 

Utility  and  Industrial  Reports, 
Design,  Supervision,  .Appraisals 

425  Powers  Bldg.,  Grind  Rapids.  Mich. 
’.012  Harris  Tri;st  Bldg.,  fhie.igo.  Hi. 


W.  J.  SQUIRE 

Consulting  Engineet 

Railways — Power  Plants 

Industrial  Power  and  Illumination 
Transmission  Line-.  Appraisals  and  Reports 

1  618  Dwisrht  Bldg.,  Eansas  City, 

Mo.  1 

STEVENS  &  WOOD 

Incorporated 

Engineers  and  Constructors 

20  PINE  ST.,  NEW  YORK 
Youngstown,  O. 

Chicago,  m. 


SANDERSON  & 

PORTER 

Engineers 

PUBLIC  UTILITIES  AND 

INDUSTRIALS 

Design  Construction 

Management 

Examinations  Reports 

Valuations 

Chicago  New  York 

San  Francisco 

PERCY  H.  THOMAS 

CONSULTING  ENGINEER 
POWER 

DESIGN,  SUPERVISION,  ADVICE 
120  Broadway.  New  York  City 


MASA.  TOMATSURI 

Consulting  Electrical  Engineer 

Spec^lized  adviser  to  American  Mannfae 
turers  intending  to  export  to  Great  Britain 
and  Europe. 


6  I.lot’d’s  Avenue 


London,  E.C.3 


Waterbury  Cable  Service,  Inc. 

Engineers  Contractors 

Underground  Cables  and  Street  Lighting 
Installiitions 

342  Msdlson  .\ve.  228  No.  La  Salle  St.  Russ  Bldg 
New  York  Chicago  San  Francisco 


The  J.  G.  White 
Engineering  Corporation 

Engineers — Constructors 

on  Refineries  and  Pipe  Lines,  Steam  and  Water  Power 
Plants.  Trsnsmiislon  Systems.  Hotels.  Apartments. 
Ofilce  and  Industrial  Buildings,  Railroads. 

4  3  Eirhmcp  Place  \rw  York 


The  Art  of  Guessing 

This  directory  is  not  a  guide  to  past-masters  at  the  art  of 
guessing.  The  men  whose  names  you  find  here  offer  you 
knowledge,  not  opinions;  experience,  not  dreams.  Their 
reports  can  be  turned  into  cash  savings,  increased  profits. 
Their  advice  has  value  that  is  real. 

Can  yon  use  Itf 
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POSITIONS 

VACANT 


EMPLOYMENT 


POSITIONS 

WANTED 
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POSITIONS  VACANT 


CORRESPONDENCE  is  solicited  with  an 
operatliiB  man  of  proved  executive  ability 
to  fill  the  position  of  station  superintend¬ 
ent  with  a  large  hydro-electric  company. 
Applicant  must  have  a  practical  knowl¬ 
edge  of  modern  hydro-electric  central 
station  methods,  mechanical  ability,  and 
sufficient  technical  knowledge  to  intel¬ 
ligently  handle  such  a  position  as  well  as 
direct  an  organization.  A  man  who  has 
held  a  similar  position  elsewhere  will  be 
given  the  preference.  In  your  reply  give 
education,  positions  held,  age,  references 
and  .salary  expected.  I*-723,  Electrical 
World,  Tenth  .Vve.  at  .“IBtli  St.,  New  York. 


ELECTRICAL  designer,  with  at  least  five 
years’  experience  designing  electrical  sub¬ 
stations  for  power  comjjanies.  Applicant 
must  be  thoroughly  familiar  with  latest 
t.vj)es  of  switchboard  e<iuipment.  (Jive 
full  detailed  information  in  first  letter,  in¬ 
cluding  age,  salary  expected,  names  of 
references,  recent  photograph,  and 
samples  of  drawings  made.  Permanent 
work  with  good  future  for  the  right  man. 
lairge  iK»wer  company  in  Eastern 
Canada.  P-748,  Electrical  World,  Tenth 
.\ve.  at  Sfith  St.,  New  Yt)rk. 


NEW  business  manager  wanted,  who  has 
vision  and  can  organize  and  produce  re¬ 
sults  :  c-entral  station  operating  in  New 
England  ;  unlimited  field  ;  give  experience 
and  previous  connections  in  first  com¬ 
munication.  P-732,  Electrical  World, 
Tenth  Ave.  at  36th  St.,  New  York. 


WANTED — Electrical  engineer  with  two 
years  or  more  experience  in  electrical 
motor  design  and  construction ;  splendid 
opportunity  for  young  man  of  executive 
and  engineering  ability  in  small  motor 
factory  about  forty  miles  from  New  York  ; 
plant  expanding  in  conservative  manner ; 
manufacture  large  variety  of  high  class 
products  ;  advise  qualifications,  experience 
in  full,  nationality,  age,  and  .salary. 
P-743,  Electrical  World,  Tenth  Ave.  at 
36th  St.,  New  York. 


WANTED — First-class  D.C.  and  A.C.  motor 
designer  f«)r  1  to  150  hp.  motors;  must 
have  thorough  technical  training  and  very 
broad  exirerience ;  excellent  opixirtunity 
for  right  man ;  location.  New  York  City : 
state  education,  exirerience  and  desired 
salary.  P-652,  Electrical  World.  Tenth 
Ave.  at  36th  St.,  New  York. 


EMPLOYMENT  SERVICE 


IF  YOU  are  qualified  for  position  between 
$2,500  and  $25,000,  and  are  receptive  to 
negotiations  for  new  connection,  your  re¬ 
sponse  to  this  announcement  is  invited. 
The  undersigned  provides  a  thoroughly 
organized  service,  established  seventeen 
years  ago,  to  conduct  confidential  prelim¬ 
inaries,  and  assist  the  qualified  man  in 
locating  the  particular  position  he  desires. 
Not  an  employment  agency.  Retaining 
fee  protected  by  refund  provision,  as 
stipulated  in  our  agreement.  Send  name 
and  address  only  for  description  of  serv¬ 
ice.  R.  W.  Rixby,  Inc.,  262  Main  Street, 
Buffalo,  N.  Y. 


$3, 000- $30,000  men  find  our  service  effective 
in  making  connections  individual.  Con¬ 
fidential.  Refund  agreement.  Not  agency, 
.lacob  Penn,  Incorporated,  9  Park  Place. 
New  York. 

. . g 

WANTED  I 

I  METER  TESTER 

I  State  Full  Particulars  and  Salary  | 

I  Expected.  [ 

I  P-73ft.  Electrical  World  | 

I  Tenth  Ave.  at  .‘lOth  St.,  New  York  City  | 


POSITIONS  WANTED 


DISTRICT  representative  or  general  fore¬ 
man  :  ten  years’  diversified  electric  utility 
experience  as  utility  man,  mechanic,  fore¬ 
man  and  general  foreman ;  operation, 
maintenance  and  construction ;  also  com¬ 
mercial  high  school  education  ;  best  refer¬ 
ences  ;  hard  worker ;  now  employed  ;  age 
30.  PW-720,  Electrical  World.  Tenth  Ave. 
at  36th  St.,  New  York. 


ELECTRICAL  mechanic,  electro-technical 
training  and  practice,  30  years’  experience 
machinist,  instrument  maker,  inspector, 
etc.,  especially  telephone  and  signals, 
wants  p«)sition  in  office  or  shop.  PW-716, 
Electrical  World,  Tenth  Ave.  at  36th  .‘^t.. 
New  York. 


POSITIONS  WANTED 


ELECTRICAL  engineer,  single,  29,  two 
years  G.E.  test ;  two  years  field  service 
engineer  with  General  Electric,  Plttsburgli 
district  office ;  one  year  assistant  to  plant 
manager ;  familiar  with  automatic  sub¬ 
stations,  steel  mill  and  mine  equipment 
and  control ;  desires  permanent  position 
with  future.  I’W-7  44,  Electrical  World, 
Tenth  .Vve.  at  36th  St.,  New  York. 


ELECTRICAL  engineer  and  supervisor,  34, 
experience  with  utilities  Including  over¬ 
head  light  and  power  distribution ;  did 
cf)nsiderable  Diesel  engine  and  refrigera¬ 
tion  work,  desires  connection  in  respon¬ 
sible  position,  such  as  assistant  manager 
or  electrical  superintendent ;  excellent 
references;  location  immaterial.  PW-735, 
Electrical  World,  Tenth  .Vve.  at  36th  St., 
New  York. 


f""" . QQQgjQgg-Qpjg'pj' . 

I  Crntral  stations  must  hare  meter  exparts.  Hundreds 
:  of  competent  men  wanted  for  positions  parinx 
I  $S,000  and  over.  We  can  train  YOU  at  home  in 
I  your  spare  time. 

I  BE  A  METER  ENGINEER 

I  A  posteard  brings  full  details.  No  obligation. 

I  JT.  WAYNE  rOKRESI-ONDENTE  SUHOOI. 

:  Pfpl.  Ft.  Wa.vne.  Ind. 


TO  HELP  YOU 

Get  Whatever  You  Need 

“Searchlight”  Advertising 


UltllOMIIMHMMlIlHIIIIIMIMlintMIIIMIIMMIIIMMIMIIMIliHIUIIIIIMIIIIIIIMIIIillMllllllllllllMIIIMMIIIJIMIlllMMIIIIIlllMIMMMillllMnMIlMinilllMIIIIUIIIIIIIMMIIliUtllMIllHIMIIHnni 

TEST  ENGINEER 

I  Position  calls  for  a  technical  graduate  familiar  with  distribution  and  transmission  system.s.  I 

I  Required  to  locate  faults  on  power  cables,  make  acceptance  and  installation  tests  on  ; 

i  cable  and  be  fantiliar  with  test  methods  employed  in  this  work.  Must  Ite  able  to  handle  | 

I  high  voltage  test  equipment  including  Kenetron  test  set  at  160  kv.  rating.  i 

i  Position  open  is  with  light  and  power  <'ompany  in  Greater  N.  Y.  I 

I  In  reply  give  full  information  including  age,  (nlucation,  and  previous  experience.  1 

I  P-T.’IS.  Electrical  World,  Tenth  Ave.  at  36fh  St.,  New  York  City  f 


P 


V 

MAIL 

I 

THIS 

I 

COUPON 

I 

TODAY 


rotecting 
the  good  name 
of  engineering 


is  a  necessity  to  every  man  identified  with  the  profession. 
It  is  necessary  in  order  to  preserve  and  improve  the  social 
and  economic  standing  of  every  reputable  engineer.  General 
public  indifference  toward  technical  activities  must  be  some¬ 
how  overcome.  Such  harmful  forces  as  fake  learn-by-mail- . 
<iuick  schools  and  favoritist  selection  of  incompetents  for 
important  projects  must  be  fought  tooth  and  nail. 

The  American  Association  of  Engineers  is  addressed  to  just 
such  tasks.  In  the  thirteen  years  since  its  foundation  it  has 
done  much  to  improve  engineering  standards,  as  well  as  to 
benefit  the  individual  engineers  of  its  membership. 

Every  forward-looking  engineer  should  be  affiliated  with  the 
Association,  both  for  his  personal  gain  and  for  the  broader 
good  of  his  profession. 


American  Association  of  Engineers 

63  E.  Adams  Street,  Chicago 

Send  me  without  obligation  on  iny  part,  additional  Information  regarding 
membership  in  the  A.A.E.  and  its  Ixmeflts. 


American 

Association 

.or- 

Engineers 


Name 


Address . 

Position  .  E.W. -30 


. . . . . . Ill . IIHIIHIIIIIIIIIIIII . . 
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J.L.HE,MPHILL  &  CO.  Inc  fim, 

ELECTRICAL  ENGINEERS  AND  EQSJIPMENT  /  A 

801 '807 Williams  St.  NorthBer^en. 


■■■■■■a  MU' 


MOTOB  GENEBATOB  SETS 

1 — 250  kw.,  250  V.,  G.E.  Generator,  3  ph.,  60  cy., 
2200  V.  synchronoud  motor. 

200  kw.,  600  r.p.m.,  250  v.  Gen.,  3  ph.,  60  cy., 
440/2200-v.  synchronous  motor. 

150  kw.,  600  r.p.m.,  ‘2M  v.  Gen.,  3  ph.,  60  cy., 
220/440  V.  G.E.  synchronous  motor. 

1 — 125  kw.,  250  V.  Westinghouse  synchronous 
generator  motor  set. 

1—100  kw.,  125  V  ,  D.C.,  220/440  A.C.,  G.E 
synchronous  motor  generator  set. 

100  kw.,  250  V,  Gen.,  900  r.p.m.,  2200  syn¬ 
chronous  motor. 

1 — 75  kw.,  250  V.  Generator,  3  pli.,  60  cy.,  2200  v. 
synchronous  motor. 

60  kw.,  125  V.,  \V.,  3  ph.,  60  cy.,  220  440  v. 

motor. 

1 — .>0  kw.,  250  V.  \Vestinghouse,  3  ph.,  60  cy., 
220  440  V. 

1 — 37  kw.,  900  rev.,  1 10  v.,  D  C.,  on  same  ba  e 

with  60-hp.  Lincoln  220  v.,  s<t.  cage  motor. 

10-20-25-40  kw.,  125  v.  Exciter  i^ts. 

10-20-30  kw.  Hiilancer  Sets. 

3- 5  kw.  Battery  Charging  Sets. 

TR.WSFOKMERS 

4 —  1.50  kw.,  41.50  V.,  120/240  Pittsburgh  Oil 
Cooled  'rransforniers 

1.5  -5  kw.  30  kw.,  .3  ph.  Pole  Tvpe,  2200/1100 
440/220/110  G.E. 


Telephones:  Palisade  2600-2601 
MOTORS— 3  PH.4SE,  60  CYCLE 


i 

Xo. 

Kw. 

A.  r. 

Rpm. 

GKNER.ATORH 

Volts 

Ph. 

Type 

So. 

5 

1 

Hp.  Rpm. 
7>4  900 
10  1200 

Volts 

220-440 

220-440 

Type 

Gen.  Electric 
Gen.  Electric 

MT 

.MT 

1 

400 

600 

2200 

3 

GE  ’B” 

2 

15 

1200 

220-440 

Gen.  Electric 

MT 

1 

300 

4.50 

2.300 

3 

G  E  P. 

1 

15 

1200 

220-440 

Gen.  Electric 

KT 

1 

2r)0 

600 

440 

3 

Westg. 

4 

25 

600 

220-440 

Gen.  Electric 

KT 

2 

125 

900 

2;i(K) 

3 

Cr.-Wh. 

5 

25 

900 

220-440 

Gen.  Electric 

KT 

2 

too 

900 

230/2.300 

3 

G.E. 

1 

30 

900 

220-440 

Gen.  Electric 

KT 

z 

1 

7.5 

600 

220 

3 

Wfstg. 

2 

.30 

1200 

220-440 

Gen.  Electric 

KT 

JJJ 

1 

75 

900 

2300 

;{ 

G.E 

\ 

40 

1200 

220-440 

Gen.  Electric 

MT 

2 

1 

.50 

1200 

220-440 

3 

G.E.  1 

1 

40 

900 

220-440 

Gen.  Electric 

KT 

1 

.50 

1200 

23(K) 

3 

G.E. 

1 

40 

1200 

220-440 

Gen.  Electric 

KT 

1 

30 

1200 

220-2200 

3 

G.E.  1 

I 

60 

720 

220-440 

Gen.  Electric 

KT 

Up. 

Rpm. 

Volts 

Type 

500 

600 

2200/4150 

G.E.  syn. 

500 

360 

220/440 

Westg  HF. 

400 

4.50 

2200 

G.  E.  synch. 

300 

300 

2200 

Westghse.  synch. 

2.50 

600 

220  440 

Westg.  syn. 

250 

600 

440/2200 

G.  E.  syn. 

3 

200 

514 

41.50/2.300 

G.  E.  svneh. 

200 

450 

440  2200 

G.  E.  si  rg. 

180 

400 

440/2.300 

Burke  si  rg.  3  brg. 

1.50 

900 

2300 

G.  E.  synch 

L50 

514 

22(KJ 

Westghse.  .‘'lip  Ring 

1.50 

IWK) 

2200 

Westg.  sq.cg.  motor 

1(X) 

900 

440  2200 

G.  E.  sq.  eg. 

100 

900 

•220  440/2200 

West.  sq.  eg. 

75 

600 

220 

G.  E.  sq.  eg. 

75 

720 

220 

Westg  .  C.  W. 

75 

490 

440 

.Allis-Chal.  si.  rg. 

75 

900 

2200 

G.  E.  KT. 

60 

1200 

220 

G.  E.  si.  rg. 

60 

.300 

220/440 '2.300 

Fair.-M  Svn. 

.50 

600 

22(KI 

G.*E.  MT.  si.  rg. 

50 

900 

2200 

fl.  E  B 

.50 

1200 

220/440 

Wagner  si.  rg. 

40 

1700 

220/440 

Westghse.  si.  rg. 

25 

900 

440/2200 

Cr.  Wheeler 

25 

1200 

440 

G.  E.  K. 

25 

900 

2-20 

West  C.  S. 

(2  Pnane  Motors  on  request) 

BRAND  NEW  MOTORS 


A'o. 


D.C.  GENERATORS— 250  VOLT 


Kw. 

Rpm. 

^  ,rvp« 

200 

600 

G.  E. 

150 

600 

G.  E. 

125 

600 

Cr.  Wheeler 

100 

720 

G  E. 

• 

75 

450 

Diehl 

50 

600 

Westghse. 

30 

1000 

Westghse. 

25 

(,Smaller  sixss  on  request) 

D.  C.  GENERATORS  -125  VOLT 


5,  10. 

20.  22,  35. 

50,  2-100  kw. 

• 

3—21  k 

w.  1250  r  p.ni.  Sprague 

D. 

MOTORS 

-2.30  VOLTS 

•Vo. 

Up. 

Rpm. 

Type 

* 

1 

250 

5.50 

G.  i:. 

1 

150 

600 

G.  E. 

1 

150 

1100 

West.  SK 

• 

1 

125 

5.50 

Cr.  Wheeler 

1 

100 

625 

Westg  type  .S 

25 

1 

80 

50(J 

.Allis-Chalniers 

2; 

2 

75 

475 

Westg.  type  S 

* 

1 

50 

560 

Weatgh.se  .SK 

* 

1 

50 

200 

Diehl 

mm 

1 

50 

650 

Sprague 

* 

1 

40 

400 

Dieh  1 

22 

1 

40 

1.300 

Diehl 

• 

1 

35 

200 

Diehl 

22 

1 

35 

700 

Cr.  Wheeler 

1 

35 

420 

Diehl 

1 

20 

66.5 

Dieh  1 

* 

1 

20 

200 

Dieh  j 

1 

20 

900 

I5ieh  1 

22 

2 

15 

1050 

Cr.  Wheeler  C.M 

Z 

8 

10 

375/750 

Westg.  S.  var.  sp. 

10 

1350 

Rochester 

* 

(Smaller  sizes  on  request) 

z 

D.  C. 

MOTORS 

-125  VOLT 

1 

125 

575 

G.  E. 

Z 

1 

100 

600 

G.  E. 

Z 

1 

80 

600 

G.  E. 

z 

3 

25 

1200 

Sprague 

S 

1 

20 

650 

G.  E 

Z 

1 

15 

775 

SK  Westghse. 
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POSITIONS  WANTED  POSITIONS  WANTED  1  SALESMAN  AVAILABLE 


liI.ECTRICAL  or  design  engineer,  gradu¬ 
ated  E.E.,  20  years  on  generating  and 
substatifin  design,  intereonneotion  of 
power  systems,  power  factor  correction, 
calculations  on  inductive  co-ordination 
and  transients,  etc.  I’VV-729,  Electrical 
World,  Tenth  Ave.  at  36th  St.,  New  York. 


ELECTRICAE-MECHANICAE  engineer,  U 
j’ears  pregraduation,  general  and  oiterat- 
ing  experience,  2J  years  G.E.  test  and 
engineering,  2  years  stjttion  and  substa¬ 
tion  design  with  large  power  company, 
desires  iiermanent  position  with  progres¬ 
sive  manufacturer  or  utility.  l*W-747, 
Electrical  World,  Tenth  Ave.  at  36th  St.. 
New  York. 


EEECTRICIAN  wishes  position  in  Europe; 
17  years’  ex])erience  powerhouse,  sub¬ 
station  construction,  industrial  power, 
marine  work  and  general  construction ; 
speaks  F'rench,  German.  Dutch,  slight 
knowledge  of  Italian  and  Norwegian. 
RW-741,  Electrical  World,  Tenth  Ave.  at 
36th  St.,  New'  York. 


ENGINEERING  executive — Graduate  E.  E., 
also  General  Electric  test  cour.Ne ;  eight 
years’  operating  experience  with  a  large 
public  utility  including  testing,  design, 
transmission,  distribution,  e.stimating, 
appraisals;  qualifications  include  iniative 
coupled  with  seasoned  judgment  based 
on  field  experience  both  in  engineering 
and  public  relations,  and  ability  to  follow 
through  consistently  and  get  results; 
understand  general  nlan  of  public  utility 
work  and  can  co-operate  with  associates; 
references  will  he  furnished  from  past 
and  present  emiiloyers  and  from  outside 
business  contacts :  reason  for  change,  no 
dissatisfaction  with  present  management, 
but  desire  for  larger  resiionsibilities  :  will 
make  a  valuable  assistant  to  a  busy 
management.  RW-799,  Electrical  World, 
7  So.  Dearborn  St.,  Ghicago,  111. 


GRADUATE  engineer  w’ith  1 1  years’  ex¬ 
perience  in  mechanical  and  electrical 
power  plant  work,  desires  position  with 
construction  or  operating  company. 
PW-73n,  Electrical  World,  7  So.  Dearborn 
St.,  Chicago,  Ill. 


GRADITATE  E.E.,  age  35,  American,  with 
10  years’  practical  experience,  thoroughly 
trained  in  both  maintenance  and  con-  1 
struction,  past  position  in  charge  of  both 
electrical  and  mechanical  departments, 
employed  but  desire  change  in  location. 
i*W-745,  Electrical  World,  7  So.  Dearborn 
St.,  Chicago,  Ill. 


SAEESMAN — Technical  school  graduate 
with  over  six  years’  experience  selling  t<> 
electri<-al  contractors  and  industrials ; 
wide  acquaintance  in  St.  Eouis  territory. 
F.  C.  Douglas,  3537  Oregon  Ave.,  St. 
Eouis,  Mo. 


REPRESENTATIVE  WANTED 


GRADITATE  electrical  engineer  with  three 
years’  experience  in  drafting  and  sub¬ 
station  design,  desires  position  with  a 
public  utility  company ;  location  imma¬ 
terial.  PW-742,  Electrical  World,  Tenth 
Ave.  at  36th  St.,  New  York. 


TRANSMISSION  engineer,  age  30,  ten 
years’  experience  surveys,  design  and  con¬ 
struction  transmission  lines  and  tran.-<- 
former  stations  ;  four  years  transmission 
engineer  wdth  one  company  in  charge  of 
transmission  line  and  substation  location 
and  construction ;  i-an  furnish  good  ref¬ 
erences.  PW-740,  Electrical  World,  Tenth 
Ave.  at  36th  St.,  New'  York. 


WANTED  position  by  man  experienced  in 
cost  accounting  and  general  office  work. 
PW-724,  Electrical  World,  7  South  I>ear- 
born  St.,  Chicago,  Ill. 


WORKING  manager  utilities ;  capable  bil¬ 
ling,  collecting,  maintenance ;  good  per¬ 
sonality  with  public ;  good  references. 
PW-706,  Electrical  World,  Tenth  Ave.  at 
36th  St.,  New  York. _ 

WOLFED  like  to  become  associated  with  a 
utility  requiring  the  services  of  an  ex¬ 
perienced  man  In  their  appliance,  com¬ 
mercial  or  security  division,  or  in  the 
promotional  .sales  department  of  a  manu¬ 
facturer.  PW-733,  Electrical  World.  7 
South  Dearborn  St.,  Chicago,  Ill. 


SALESMEN  WANTED 


Power  Sales  Engineer 
Opening  for  a  man  with  technical  education, 
experienced  in  power  sales  work,  prefer¬ 
ably  one  with  oil  field  experience,  who 
has  also  a  knowledge  of  lighting  prob¬ 
lems  and  sales ;  kindly  give  complete 
outline  of  education  and  experience  in 
first  letter.  Box  330,  Amarillo,  Texas. 


.\  Sales  Representative  for  Koeliester 
Territory 

Wanted.  Must  have  motor  sales  exinri- 
ence  and  be  thoroughly  familiar  with  the 
ap|)lication  of  small  electric  motors  t<> 
motor  driven  machinery.  This  is  an  ex¬ 
cellent  opiiortunity  for  a  man  with  motor 
sales  ability  to  increa.se  his  earnings  by 
connecting  w'ith  an  aggressive  and  rapidly 
growing  concern.  RW-746,  Electrical 
World,  7  So.  Dearborn  St.,  Chicago,  Ill. 


_ BOOKS  AND  PERIODICALS _ 

Books  M’anted 

One  copy  of  “The  Electrical  Solicitors’ 
Handbook”  published  by  the  National 
Electric  Eight  Association.  New  York, 
1911.  Address  replies;  George  Ja<|iiet, 
10  N.  Fulton  Street,  Mt.  Vernon,  N.  Y. 


EDUCATIONAL 


Bliss  Klertrical  School 
Condensed  course  in  electrical  engineering ; 
complete  in  one  ye.ar ;  for  men  of  char¬ 
acter,  ambition  and  limited  time ;  theo¬ 
retical  principles  and  practical  applica¬ 
tions  of  electricity ;  mathematics,  steam 
and  gas  engines,  mechcanical  dratt^ing, 
extensive  shop  work ;  construction,  in¬ 
stallation,  testing  ;  fireproof  dormitories, 
dining  hall,  laboratories,  shops;’  estab¬ 
lished  in  1893  ;  catalog  on  request.  239 
Takoma  Ave.,  Washington,  D.  C. 

•'tlllHtllllllMIUmMlltlllMItlllllllllllMIIIMMIMIIMItMINlllllimilMMmNllltllHMIll 

PATENT  YOUR  IDEAS 

Call  or  lend  me  a  sketch  of 
invention*  Phone  LongMre! 

I7DI7I7  Inventors  Recording  Blank 
r  IVCiCt  cimfidential  AdvlM 
.  S-~and  Foreign  Patents  secured  by 
Pni  APHFIC  Reg.  Patent  Attorney 

rULHUnCIV  rnn«il»  Rneineer 


•'tlllHtllllllMIUmi 

ML' 

11  f 

I  Uh. 


Consult.  Engineer 
1234  BROADWAY.  NEW  YORK! 
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HIGH  GRADE  STANDARD  EQUIPMENT 

Slip  KIiik  Moturw — 3  I'll.,  00  Cy.  Ilirei-t  (’urrent  MotorM  |  .Motor  Generator  Seta 


4^ 

Slip  Ring  .Motors — 3 

Volts 

2200-550 

I'll.,  60 

Make 

Whs<*. 

Cy. 

.Suttd 

450 

Up 

225 

Volts 

230 

llireet  Current  Motors 
.Speed  Make 

760  WestBhse. 

Type 

.SK 

.3Iotur  Generator  Sets 

1 — 220-kw.,  250-v.,  514-r.p.m.,  Westghse,  D.C. 

with  300-kva.,  2200-v.,  3-ph.,  60-cy.,  syn. 

1 — 150-kw.,  250-126-v.,  3  wire.  72()-r.p.m.  Crocker- 
Wheeler  Generator  connected  to  22.5-hp , 

225 

220-440 

G.E. 

450 

130 

115 

1200 

General  Electric 

KC 

200 

220-440 

O.K. 

000 

120 

230 

720 

Westghse. 

SK 

1.50 

220-440 

O.K 

720 

05 

230 

675 

G.E.  (Series) 

CO 

ISO 

22)1-440-6.50 

G.E 

(HMI 

0(1 

230 

10.50 

General  Eieetrle 

RC 

22(H)-440-v.,  3-pb.,  60-cy.,  syn.  O.  E.  motor. 

125 

22(N) 

OK 

1200 

35 

115 

700 

General  Elec-trie 

DLG 

1 — 100-kw.,  126-v.,  1200-r.p.m..  G.  E.  Type 
MPC.;  D.C.  Generator  connected  to  125-kva. 
G.  E.  Type  ATI,  440-220-v.,  3-ph.,  60-cy..  syn. 
motor. 

1— .50-kw..  125-v.,  nso-r.p.m.  G.  E.  Type  RC, 

too 

22(NI 

G.E. 

720 

.3(1 

115 

1150 

General  Elect  rie 

R(' 

100 

too 

too 

2200 

440-220 

440-22(i 

E. 

G.E. 

G  E. 

‘too 

720 

'000 

200 

llireet  I'urrent  Generators 

250  H50  Westghse. 

.SK 

100 

440-220 

G  E 

•100 

10(1 

125 

12(H) 

General  Electric 

Rt; 

D.C.  Generator  connected  to  75  tip  G.  E.  Type 

76 

220-440 

G.E. 

720 

100 

250 

625 

Westghsev 

SK 

KT.  220-440-v.,  3-ph.,  (Hl-ey.  motor. 

1 — .50-kw..  125-v.,  ll.W-r.p.m.  tVestghse,  S.K.. 

D.('.  Generator  oonneottsl  to  75  hp.  Westghse. 

76 

440-220 

G  E 

tNMl 

75 

250 

H.50 

General  Electric 

CLB 

76 

650 

G.E 

720 

65 

125 

H(K) 

Westghse. 

SK 

SO 

.550 

G.E. 

514 

35 

125 

850 

General  Electric 

DLC 

I'ype  CS  2200-v..  3-ph.,  60-cy.  motor. 

so 

36 

36 

26 

220-440 

560 

2'2l)-440 

220-440 

G.E. 

G.E. 

G.E. 

G  E 

iiii 

150 

Sq.  Ca.  Motors — 3  Ph.,  60  Cy. 
440-220  G.E. 

1200 

A.  C.  Generators 

100 

560 

G.E. 

1800 

1— 187-kva..  720-r.p.m.,  2200-440-220-v.,  3-ph., 

26 

90 

2200 

O.E. 

WhM. 

1200 

600 

100 

100 

220-440 

220-440 

G.E. 

G.E. 

1800 

900 

60-ey.,  G.  E.  belted  exciter. 

1 — 112H-kva.,  9(H)-r.p.m..  2200-v.,  3-ph.,  60-cy. 

G.E.  direct  connected  exciter. 

1— l(H)-kw.,  <J00-r.p.m.,  2200-v..  3-ph..  60-cy.,  G.  E. 

Synrhronous  Motors — 3 

Ph.,  60 

Cy. 

75 

75 

220-440 

220-440 

G.E. 

G.E. 

900 

720 

2^- 

Volts 

Make 

.Speed 

75 

224-440 

G.E. 

12(NI 

belted  exciter. 

22IMM40 

G.E. 

720 

75 

2'200 

Allls-Cbal 

12(M) 

1 — 75-kw.,  900-r.p.m.,  480-240-v.,  3-ph.,  60-cy 

135 

2200-550 

G.E. 

90(1 

5(1 

220-440 

G.E. 

9(H) 

O.  E.,  belted  exciter. 

no 

2200 

G.E. 

900 

50 

550 

G.E. 

9(H) 

1— 75-kw.,  12(H)-r.p.m.,  2200-480-240-v.,  3-ph.  60- 

80 

2200-440-220 

G.E. 

1200 

40 

220-440 

G.E. 

1200 

cy..  G.  E.  belted  exciter. 

STEPHEN  HALL (SiCO.,lNC.,7thandAdainsSts.,HOBOKEN,N.J. 

. . . . . . . . . 
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1  200  H.P.  LINCOLN  | 
i  SYNCHRONOUS  ! 
MOTOR 

i  220/440  volt.  }*00  r.p.ni.  | 

\  C  dc  C  PORTABLE  ELEC-  ! 
1  TRIG  WELDER  MOTOR  I 
GENERATOR  SET 


G.  E.  MOTOR 

Irf^ATVTC  3  PH.  60  CY. 


220 

VOLT 

1  Qu 

Up. 

Type 

Speed 

Frame 

-  4 

11) 

KT 

1)00 

312 

?  6 

20 

KT 

000 

326 

1  12 

25 

KT 

000 

326 

1  3 

30 

KT 

000 

332 

With  hanes,  pullpye  and  compenaators. 
Priced  to  enable  dealers  to  sto<‘k. 

SPECIAL  QUANTITY  PRICE. 


MOTORS  I 

I  66-hp.  G.E.  CLB  »00  r.p.ni^  D.C..  2.30  volt,  i 
I  76-hp.  G.E.  CLB  000  r.p.m.  D.C..  2.30  volt.  I 
I  75-hp.  G.E.  IK.  .3  ph..  26  cy..  220  v..  750  i 
I  r.p.ni.  I 

i  200-hp.  Crocker-Wheeler  sliprtng-.  486  r.p.m.  | 
I  3  ph.,  60  cycle.  220/4  40  volt.  | 


I  1..VRC.E  STOCK  MOTORS,  ALL  SIZES,  I 
I  ELECTRIC  HOISTS.  PUMPS,  ETC.  | 

R.  SCHEINERT  | 

I  Almond  &  Hafrcrt  Sis..  Philadelphia.  Pa.  = 

. . . . . 


I  Turbo  Generator  I 
Units 

I  1000  kw.,  3  phase,  60  cycle,  2300  volt,  | 
I  3600  r.p.m.,  horizontal  Curtis  | 

I  Turbo-unit.  | 

I  750  kw.,  3  phase,  60  cycle,  2300  volt,  I 
I  3600  r.p.m..  Parsons  Turbo-unit.  | 

I  500  kw.,  3  phase,  60  cycle,  2300  volt,  | 
I  3600  r.p.m.,  horizontal  Curtis  | 

I  Turbo-unit.  | 

I  Complete  with  condensers,  piping,  I 
I  pumps,  exciters,  panels  with  instru-  | 

I  ments.  All  in  excellent  condition.  1 

I  Immediate  delivery  | 

I  Plants  and  specifications  can  be  furnished  | 
I  Write  for  our  special  prices.  I 

I  Will  rewind  for  any  standard  voltaxe  | 

JOSEPH  MYERSON 

I  411  Atlantic  Ave.,  Boston,  .Mass.  | 

ilHINIIIIIMIIIIIIMMIIIIIIIIIIIIMIIIIIIIIMIIIIIIIIlMIMlIMMIIIIIIIIIMIIIIMIIHMIiiiiiiiiiiHlir 

. . . 

I  FOR  SALE  i 

I  250Kva.UiiiflowSet  | 

1  240-480  V.  60  Cy.  3  Ph.  G.  E.  ( 

I  Engine  20x24,  200  R.P.M,  | 

I  Practically  new,  non-condensing :  a  bargrain.  | 
I  ROSS  POWER  EQITPMENT  CO.  | 

i  Iiidianapulis.  Ind.  i 


I  FOR  SALE  I 

I  General  Electric  Voltage  f 

j  Regulators  I 

I  5 — 22  kva.,  100  amp.,  60  cy.,  2200  v.,  | 
I  1  ph.,  type  IRS  | 

I  3 — 34.5  kva.,  150  amp.,  60  cy.,  2200  v.,  I 
I  1  ph.,  type  IRS  i 

General  Electric  Series  I 

I  Arc  Rectifier  Sets  I 

I  3 — 75  Light,  type  MSO,  form  DW,  60  | 
I  cy.,  2200  V.,  rectified  amps.  4,  rec-  | 
I  tified  volts  6700.  | 

Arc  Switchboard 
Ammeters  with  Covers 

I  20 — 4  amp.  | 

I  Subject  to  Prior  Sale  | 

I  Purchasing  Dept.,  5 

I  Fall  River  Electric  Light  Co.  | 

i  Fall  River,  .MasH.  | 

TMIIIIMIIMIIIIIIIIIItIMMIIiniHIMIMIIHIIMMMMItllHMIlinMIMIIIIIinilllllllllllMlIimtfItt 

3  Phase,  60  Cy.  Generators  | 

I  16  kw.,  1,800  r.p.m.,  120/240  v.  Gen.  El.  1 

I  60  kw.,  1,200  r.p.m.,  2.300  v.  Gen  Elec.  = 

i  60  kw.,  1.200  r.p.m..  220/440  v.  Gen.  El.  I 

4  60  kw..  000  r.p.m.,  2.300  v.  El.  Mach.  Co.  i 

i  160  kw..  000  r.p.m..  220/440  v.  Gen.  Elec,  i 
I  Large  stock  new  and  rebuilt  Motors.  i 

f  V.  M.  NUSSBAUM  &  CO..  Fort  Wayne.  Ind.  \ 


Get  your  waets  net©  the  Searchlight  | 


READ  THIS  LETTER  on  transformer  repair  service, 
from  one  purchasing  agent  to  another! 


**.  .  we  liave  our  traiieiformers  repaired  by  the  Electric 

Service  Company  of  Ciocinnati.  We  have  this  company  repair 
all  of  our  burned  out  IransfiirmerM.  inith  distribution  and  high 
teiieioi'.  of  .3  kw.  and  larger,  junking  only  the  obsolete  types  ami 
<Hld  makes.  We  6gure  our  saving  on  this  to  b»>  approximately 
40  p«'r  <•<  ni  '  They  have  always  given  us  the  himefit  of  numer¬ 


ous  price  reductions  as  they  take  place  from  time  to  time.  I 
am  suiv  you  can  plaw  your  business  with  them,  without  regret. 
Our  policy  is  that  of  doing  the  best  transformer  rewinding  or 
rebuilding  job  we  know  how  at  a  reasonable  cost.  Every  trans¬ 
former  tested  to  A.l.E.E.  standards  and  sf'rvif-e  guaranteed! 


Write  for  our  regular  monthly  bulletin  of  rewinding  prices  and  listing  of  approx¬ 
imately  6.000  transformers  from  1  to  1.000  kva.  and  from  110  to  66.000  volts. 
Our  prices  save  you  from  .30  to  60  per  cx-nt.  , 


ELECTRIC  SERVICE  CO/^ 

Americas  Used  rranslormcr  Clear  in  o,  House 

212  Walnut  Stieot  •  C'uicinuati.OUio 
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TRANSFORMER  BARGAINS  |  | 

664  General  Electric  and  Westinfrhgiwe  to  100  KVA,  1100/2200  1  | 
xl  10/220  volts:  nearly  all  built  in  1926  and  1826.  Low  Prices —  s  5 
Send  lor  List.  |  | 

Voltage  Regulators:  Pew  100  amp.,  60  cycle,  single  phase.  2300  5  | 

volt,  type  IRS.  General  Electric  with  current  transformer,  contact  =  = 

making  voltmeter,  resistance  and  relay,  $200.00  each.  Cash.  |  i 

TURBO  GENERATORS  I  I 


1 — 10,000  KVA  Weslgh.  turbo  generator. 

1 — 3.760  KVA  Gen.  Elec  turbo  generator  with  surface  condenser. 
1 — 3,750  KVA  Gen.  Elec,  with  jet  condenser. 

1 — 1.875  KVA  G.E.  with  Wheeler  surface  condenser  (All  New). 

1 — 1,260  KVA  Gen.  Elec,  with  jet  condenser. 

1 — 750  KVA  Gen.  Elec.  New. 

1 — 625  KVA  Westgh.  bleeder  type. 

1 —  626  KVA  Gen.  Elec,  with  jet  condenser, 

2 —  300  KVA  Gen.  Elec,  with  jet  condenser. 

1 — 250  KVA  Gen.  Elec,  non-condensing. 

1 — 75  KV,\  Allis-Moore  iion-condensing. 

1 — 62 Vi  KVA  Westgh.  non-condensing. 

1 — 300  KW.  250  V.  Westgh.  D.C.  noti-condensing. 

1 — 60  KW.  250  V.  Crocker- Wheeler-Terry. 

1—25  KW.  125  V.  Westgh. 

1 — No.  4  LeBlaiic  Condenser. 

1 —  No.  8  LeBlanc  Condenser. 

2 —  No.  32  Schutte-Koerting  Condensers. 

1 — 720  HP.  Gen.  Elec,  turbine  connected  to  10.000  cu.ft.  16  lb.  cen¬ 
trifugal  compressor. 

UNIFLOW  UNITS 

260  KVA  Westgh.  Skinner. 

185  KVA  G.E.  Skinner. 

150  KW  G.E.  Ames 


TRANSFORMERS 


=  Turbo  Generators,  Various  Sizes.  .Also  Large  Stock  Transformers,  5 
I  Kngine  Driven  I'nits,  Motor  Generators,  .Motors,  Dynamos  of  all  1 
=  Descriptions.  I 


George  Sachsenmaier  Company 

8401  Hegerman  St.,  Holmesburg,  Phila.,  Pa. 


. . . 
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3 — 2000  KVA.  Gen.  Elec.  65  deg.  48.000  vs.  prim.  24.000  vs. 
secy. 

3 — 1000  KVA.  Westinghouse  6600  vs.  prim.  2200  vs.  secy. 

1 —  750  KVA.  Pittsburgh  CISC.  40  deg.  Furnace  Transformer 
26000/12500  vs.  prim.  280/260/240/220/200/140/130/120 
/llO/lOO  VB.  secy. 

3 — 600  KVA.  Gen.  Elec,  type  H,  form  L.  11.000  vs.  prim.  2400 
vs.  secy. 

2 —  400  KVA.  Gen.  Elec,  tyiie  H..  form  LTQ.  6900  vs.  3  ph. 
prim,  to  230/460  vs.  2  pb.,  secy. 

6 — 350  KVA.  Gen.  Elei-.  6600  vs.  prim.  460  vs.  secy. 

2 —  333  KVA.  Pittsburgh  2200  vs.  prim.  230/460  vs.  secy. 

3 —  333  KVA.  Allis-Chalmers  2.300  vs.  prim.  460  vs.  secy. 

2 —  330  KVA.  Gen.  Elec.  6600  vs.  prim.  120/240  vs.  secy. 

3 —  300  KVA.  Pittsburgh  2200  vs.  prim.  440/220  vs.  secy. 

3 — 2.50  KVA.  Gen.  Elec,  type  H.  form  KS.  2415/2300/2185  vs. 
prim.  230/115,  secy. 

,T — 200  KVA.  Gen.  Elec,  type  H.  form  KDD.  11500/10926/ 
10360  vs.  prim.  2400,  secy. 

.•{_200  KVA.  Gen.  Elec.  H.  13.200  vs.  prim.  2300/4000  Y,  secy. 

3 — 200  KVA.  Pittsburgh  13,200  vs.  prim.  230/460  vs.  secy. 

.3 — 1.50  KVA.  Gen.  Elec.  2200  vs.  prim.  120/240  vs.  secy.,  typo 
H.  form  RP. 

3 — 110  KVA.  Westgh.  13,200  vs.  prim.  440/220  vs.  secy. 

•3 — 125  KVA.  Pittsburgh  11,000  vs.  prim. — 220 '140  vs.  a*‘cy. 

3—100  KVA.  Westgh.  2400  vs.  prim.  440  vs.  secy. 

3 — 100  KVA.  Pittsburgh  2200/2300/2400  vs.  prim.  220/230/ 
240  vs.  secy. 

3 — 100  KVA.  W'estgh.  type  SK,  13,200/26.400  vs.  prim.  2300 
vs.  secy. 

3 — 100  KVA.  Pittsburgh  2200  vs.  prim.  220.'440  vs.  secy. 

3 — 100  KVA.  Gen.  Elec.  H.  form  KR,  13800/6000  vs.  prim.  230/ 
460  vs.  secy. 

3^100  KVA.  Westgh.  SK,  13.800  vs.  prim.  440/220  vs.  secy. 

3 — 100  KVA.  Gen.  Elec.  H.  form  RP.  6600/1.3200/11880 
vs.  prim.  440, 545/605  vs.  secy. 

3 — 60  KVA.  Gen.  Elec.  H.  form  K.  2200  vs.  prim.  110/220  vs. 
secy.  ■. 

3 — 26  KVA.  Westinghouse  SK,  22.000  vs.  prim.  2200  vs.  secy. 

2 — 25  KVA.  Allis-Chalmers  2300  vs.  prim.  220/110  vs.  secy. 

ARCHER  BALDWIN,  Inc. 

I  126  Liberty  St.,  New  York  City  Telephone — Rector  4025 


MOTOR  BARGAINS 

Variable  Speed — 230  Volt — D.C. 


-7.’i/I(IO  ho.  Westing.  8K-210.  200/600  r.D.m. 
-SO-hp.  Ceil.  Elec.,  RF-IT.  300/1200  r.p.iii. 
-35-lip.  (Jen.  Elec..  RF-14,  400/1600  r.p.m. 
-35-hp.  Westing.  SK-150.  400/1200  r.p.m. 
-30-hp.  Westing.  SK-130  725/14S0  r.p.m. 
-25-hp.  Gen.  Elec.,  BP-13,  400/1200  r.p.m. 
-25-hp.  Westgh.,  SK-130,  600/1200  r.p.m. 
-20-hp.  On.  Elec..  LC.  7r>0/l.'>00  r.p.m. 


2 — 20  hp.  Westing.  SK-120,  400/1600  r.p.m. 

1 — 13-hp.  Oen.  Elec..  RK-ll,  400/1200  r.p.m. 

1 — 15-hp.  Oen.  Elec.,  RE-16.  550/1650  r.p.m. 

1 — 10  hp.  Oen.  Elec.  BP-11,  250/1000  r.p.in. 

24 — 10-hp.  Westing.  SK-90.  500/1000  r.p.m. 

15— 7H-hp.  Gen.  Elec.,  LC.  450/1350  r.p.m. 

See  last  areek’i  listing 

Motors— Generators— Transformers  and 
Other  Electrical  Equipment 

ISl  W.  tSth  St. 
New  York  City 
REBUILT— GUARANTEED 


Belyea  Co.,  Inc. 


gissmiMiiimuuHimiHuiiimuiMHWHHiinmHiiiiinitmininmiiiiiiiHMiiiiiiiiiiiiHHiiiiiiiiiinnminiiiimnmiNmiiMaus'l 

THE  BULL  DOG 

1/2"  Drill 

UNIVERSAL 
only  $^3.00 


^llllllllllUllJlIlllllinilillilllllllillMlllllllllllUllllllllllllllUllllltlllllllllllllllllllMIUIIIMIIllllllllllllllllllllllllllHIIIIIMIIIIIIMIIIIllllllB 

:^riiiiiiiutiniiiuiiiii»iiiiiii.iimiiiiiiiiiiiiiii!iniiiininiiiiiiiiiiinniimniiiniiinntmniiiiHinnitiiimimiiiiiniiiiMiMiii»iniiii!iii^ 


MOTOR  BARGAINS 

New  and  Used  Selected  Bargains 

D.  C.  Motors 

A/oAe  R.P.M.  Type 

G.E.  550  100  B.R.  200 

G.  B.  850  no  R.  C. 

(New) 

Squirrel  Cage  Motors 
(3  Ph.,  60  Cy.,  220/440) 


H.P. 

Make 

R.P..\I. 

Type 

25 

G.  E. 

1200 

K.  T. 

25 

Westghsr. 

900 

C.  8. 

25 

.■tllls-Chalmers 

1200 

25 

Robins  &  Alyers 

1200 

20 

Westghse. 

1200 

C.  C.  I. 

20 

r.  w. 

1200 

20 

G.  E. 

900 

K.  T. 

Motors 

from  to  .300  hp. 

Also  Oener- 

FREE  trial  for  one 
week! 

Try  this  Bull  Dog 
Drill  for  one  week — 
abuse  it.  knock  it 
around,  test  it  an}' 
way  you  wish — if  it 
doesn't  take  all  the 
punishment  you  can 
give  it.  return  it  and 
get  your  money  back  I 

GET  ONE  NOW! 


REGULAR  PRICE  ^72.00 


Before  you  buy 
a  drill — look  at 
this  record! 


Here’s  a  real  heavy  duty  drill  that  offers 
you  the  greatest  money  saving  oppor¬ 
tunity.  The  combined  balance  and 
sturdy  construction  of  this  drill  per¬ 
mits  a  cutting  rate  up  to  1  %  iiiehes 
per  minute  1  Recent  tests  at  the  New 
York  University  laboratory  give  it  the 
highest  and  safest  class  rating  of  the 
Electric  Power  Club.  In  a  performance 
test  this  Bull  Dog  drove  a  drill  through 
five  inches  of  ordinary  stone  in  seven 
minutes,  without  overheating.  Two  out¬ 
standing  features  are  its  light  weight 
and  its  slow  speed  of  only  160  r.p.m. 
under  full  load.  The  seven  new  innova¬ 
tions  embodied  in  its  design,  make  it 
the  last  word  in  drill  perfection. 

Absolutely  guaranteed  for  one  year/ 

For  sale  everywhere  or  send  your 
order  to— 


motor  Generator  bets  of  all  characteristics. 


I  L.  J.  LAND,  207  Centre  St.,  N.  Y.  C. 

Bii  iiiiiic.MiiitilllinilllllliiiiinilllUllluiMiiiiiiillllllUlililiUillHIlWllllllllllilliiiiiiiuuiiiiwiiiMiiiiiiMiisiiiiii 


NATIONAL  ELECTRIC  PRODUCTS  CO. 

Dept.  W.  144  Baxter  St.,  New  York,  N.  Y. 


I 

uiicii 


132 


. . . . . . . . . . . 


Vol.92.  No.  13 

Electrical  World 


IIMlfMHMIllMMIItHIIMMIMMMItlMMC 


POWER  PLANT  EQUIPMENT 


TURBO  UNITS 

1  —  12,!i00  K\V.  Wciitincbouse,  3-60-2300,  sur¬ 
face  condenser  and  auxiliaries. 

1-  -6230  K\V.  Weslghse..  2-3-60-2300-13.200. 

2—  2.500  KW.  Gen.  Klee.  3-60-S600,  bleeder  type. 
I— 2. 300  K\V.  WestlnKhouse  2-3-60-2200. 

1-1. .300  K\V.  Gen.  Klet.  2-3-60-2200. 

1  — 1,000  K\V.  Gen.  Elec.  3-60-480,  bleeder  type 
I  —  ;r.O  K\V.  Gen.  Elec.  3-60-600. 

I  --600  K\V.  Gen.  Elec.  3-60-2300. 
l_.-,n0  K\V.  Gen.  Elec.  3-60-440-220-2200, 

1  —  :!(in  K\V.  Westlnghouse  3-60-2400. 

1—250  K\V.  Kerr-Dlebl  NEW  125  v.  d.c. 

1 _ 100  KW.  Gen.  Elec.  3-60-600  v.  bleeder  type. 


BOILERS  AND  BOILER 
EQUIPMENT 

0 — 004  HP.  straight  tube  B&\V  ASME  200  lbs. 

:! — 004  HP.  stit.  tb.  ll&W  .Mass.  .Std.  20S  lbs. 

2 — 302  HP.  water  tube  B&W  N.  V.  Std.  160  lbs. 
4—200  HP.  HUT  Uigeluw  Mass.  Std.  125  lbs. 


. . . . Ill 


COMPRESSORS 

(DIrert  Klrctrlc  Driven) 

3033  cu.ft.  Ing.-Rand  PRK-2  3  ph..  60  cy..  2300  v. 
1730  cu.ft.  Chi.  Pneu.  t)t'B  3  plj,.  60  cy..  2200  e. 

I  721  icu.ft.  Ing.-Rand  PHE-2  3  nb..  60  cy..  440  v. 
1314  cu.ft.  NEW  (.Vny  .Make)  3  ph..  60  cy..  2200  v. 

6  76  cu.ft.  Ing.-Rand  XRE-2  3  ph..  60  cy..  2300  v. 
528  cu.ft.  Pennsylvania  3  ph.,  60  cy.,  550  v. 

Belt  Driven 

I  190  cu.ft.  Ingersoll  Rand  XB-2. 

980  cu.ft.  Ingersoll-Rand  XB-2  "M”  Mntiir  3 
,  ph.,  60  cy. ,  550  v. 

.9  7  7  cu.ft.  Ingersoll-Uand  XCB  syn.  Motor  3  pb  . 

00  cy.,  2200  v. 

709  cu.ft.  Sullivan  WJ-3  •‘CW  ’  Motor  3  ph.,  60 
cy..  2200  V. 

599  cu.ft.  Ingersnil-Rand  XB-2. 

478  cu.ft.  Sullivan  WJ-3. 

250  cu.ft.  Chicago  Pneumatic  NSB. 

.Steam  Driven 
5700  cu.ft.  Ingersoll-Hand  OUC-3. 

A.  LEE  ELLIS 

10  High  St.,  Boston,  Mas.s, 

“The  Buyer  Must  Be  Satisfied  Always” 


4394  cu.ft.  Ingersoll-Raiul  l>RC-3. 

2900  cu.ft.  Ingersoll-Kand  XPV- 4  35  lbs. 

2598  cu.ft.  Ingersoll-Rand  OC-3. 

1955  cu.ft.  Ingersoll-Rand  XIW-3. 

1531  cu.ft.  Ingersoll-Rand  XPV-3. 

I  I  45  cu.ft.  Chicago  Pneuinatic  O-CSC. 

923  cu.ft.  Ingersoll-Rand  XPV-3. 

799  cu.ft.  lngersoll-Kan<l  X-4  60  lb-. 

569  cu.ft.  Ingersoll-Rand  X-3. 

254  cu.ft.  Ingersoll-Rand  KK-1. 

COAL  CRUSHERS.  ELEVATORS, 
CONVEYORS,  LARRYS 

7 — Turbine  driven  blowers  29.000  to  60,000  cii  ft. 
2 — 5000  HP.  Cochrane  Open  Heaters. 

4 — 17-ln.  and  10-ln.xl5-ln.  Worthington  Kccd 
Water  Pumps. 

ENGINE  GENERATOR 

1 — 360  KtV.  G.E.  3-60-2200-550  440-220.  dl 
rect  connected  to  a  23-in.  x  26-in.  stroke,  left 
hand  Skinner  automatic  engine. 

M.  G.  SETS 

1 — 500  KW.  syn.  Westlnghouse  3-60-2300-230  v. 

1 — 150  KW.  syn.  Westlnghouse  3-60-6600-  1000- 
2200-250  V. 

1 — 75  KW.  Gen.  Elec.  3-60-2300  v.  125  V. 

1 — 50  KW.  Gen.  Elec.  3-60-550-230  v. 


^ . . . IIMIIII . . . . 


RANDLE 


OFFERS  BIG  BARGAINS 

1  JN  . 

:  Csed  and  Hebuilt  Engine  Generator  Sets,  Turbo  e 
i  Generator  Sets.  Motors.  Rotary  Converters,  Gen-  i 
I  erators,  .Motor  Generator  Sets.  Engines,  Boilers,  : 
1  Steam  and  Electric  Machinery  of  all  kinds,  also  ; 
:  .Machine  Tools.  Send  for  our  new  machinery  list,  i 
1  Vours  for  the  asking.  Established  Over  50  Years.  = 


RANDLE 
MACHINERY  CD 


1822  Powers  St.,  Cincinnati,  O. 

. . I . . . . . . . . 

fnilllMMMMIIiniltlMitlillMIIMIMIIMlilMIIIMIIIHMIlllMIHIMMMHIMIIMnMIMIIIIMMIMli: 

I  FOR  SALE  I 

j  2000  Sangamo  Meters  | 

1  .5  to  100  amps.  7.5  “/c  of  thorn  perfect,  rest  | 

i  slightly  daniagetl.  No  reasonable  offer  re-  | 
1  fused.  I 

i  fnderwriterh  Salvage  Co.  of  N.  Y.  E 

I  •24:1-46  Water  Street,  Pittsburgh.  Pa.  | 

1  TRANSFORMERS 

I  : 

I  3 — 500  kva..  oil  eooled  Type'  H  General  = 
i  Eleetric,  Form  LD.  sixty  eycle,  06.000-  E 

I  '-J.-TOO  •  600  volts.  Condition  perfect.  E 

I  NAZARETH  CEMENT  CO.  | 

i  Nazareth.  Pa.  | 

. . . 


FOR  SALE 

TURBO-GENERATOR  1 

G.  E.  4000-kvv.,  2300-v.;  condenser,  I 
.Alberger  low-head  jet  type;  step-up  I 
transformer,  2300/33000-v. ;  rotaries,  I 
■1 — 400-kw.,  600-v.,  3-ph.;  exciters,  3 —  I 
100-kw.,  125-v.  engine  driven;  motor;  | 
150-hp.,  2300-v.  synchronous  helted ;  | 
generator;  150-kw.  revolving-field  | 
helted;  switchboard,  piping,  cables,  | 
etc.  All  25-cy.  Available  at  once.  | 

snOTO  VALLEY  RWY.  &  PHR.  CO.  | 
Columbus,  O.  I 


WANTED 


••liiMillMIIMIIMMIIIIMtlMIMtlMliilMIMHIMMMliltlMIIMIItlMIIIMIMKMItlltlMlllltMMtMII. 

I  WANTED  I 

I  TURBO  UNIT  I 

i  73  to  125  KW.  D.C.  125-voU  G.  E.  Non-Con-  | 
I  densing.  pQR  SALE  I 

I  GENERATOR  I 

I  390  KW.  Western  Electric  2jl60  volt  3  phase  I 
1  60  cy.  3690  r.p.m..  Rotary  Tondeniiei'.  E 

E  TER.MIXAI,  MACHINERY  CO.  I 

i  594-6  Title  &  Trust  Bldg..  Seattle,  Wash.  = 


fMMMIMtninllllllMIIMtllHIItllMIIMIIMIMHIIIIIMIIHIIIMHMIllMIMtlMHiMMliMllltllllllW 

Generator  Sets 

I  'Z — 500  kw..  Allis-Chulmt'rs.  440  volt.  3  E 
S  phnst',  60  eyele,  direel  eonneeted  to  I 
I  NordN'i'g  TTnitlow  Engines,  eomplele  i 
I  with  switchboard,  exciter,  (>tc.  i 

I  1 — Wesftnghouse,  780  kva.,  Turbo  Gen.  E 
I  crator  Set,  440  volt.  3  phase,  60  eycle.  i 
i  — G.E.  Curtis  Turbo  Generator  Sets.  E 
E  '1000  kw.  eaeb.  ‘I.'IOO  volt,  complete  E 
E  with  transformer,  pumps,  etc.  | 

Consolidated 
Products  Com  Inc. 

I  18-21  Park  Row.  N.  Y.  C.  Barclay  0602  = 

Buyers 

Everywhere 

I  know  I 

“Searchlight” 

I  Try  an  ad  for  what  you  I 
I  wish  to  sell.  1 


If  there  is  anything  you  want — 


or  something  you  don't  want  that  other  readers  of  this  paper  can 
supply — or  use — advertise  in  the 


s 


Somebody  'is  always  looking  for  something  to  meet 
certain  business  needs.  Some  men  in  charge  of  plant 
operations  may  be  in  the  market  for  good  used 
equipment— others  may  have  just  what  they  want, 
to  tell.  Some  may  require  a  man  of  unusual  quali¬ 


fications  for  a  particular  position — that  man  may 
be  another  reader  of  this  paper! 

Put  the  Searchlight  Section  to  work  for  you  under 
any  of  the  following  classifications — to  fill  your 
business  needs. 


Aeenciea  Wanted 
AgenU  Wanted 
Auction  Notices 
Buildinrs  For  Sale 
Buslnees  Opportnnitiee 
Civil  Service  Opportnnitiee 
Contracta  To  Bs  Let 


Contracts  Wanted 
Edncational  Courses 
Bmnlojment  Agencies 
Exchanges 
For  Bent  Itemt 
Franehiees 
Indnstrial  Sitee 


Miscellaneous  Wants 
New  Industries  Wanted 
Partners  Wanted 
Patents  For  Sale 
Patent  Attomeya 
Plante  For  Sale 
Poeitions  Vacant 


Positions  Wanted 
Property  For  Sale 
Beceivers’  Sales 
Representatives  Wanted 
Salesmen  Wanted 
Work  Wanted 
Etc..  Etc.,  Etc. 
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100  or  1,000.000 


Many  manufacturers  are  turning  to  the 
FIBROC  factoiy  for  completely 
punched  or  fabricated  parts  of  lami¬ 
nated  Bakelite —  because  they  have 
found  them  of  the  highest  quality  and 
true  to  specification. 

Because  FIBROC  combines  both  high 
di -electric  strength  and  mechanical 
strength  it  is  the  ideal  material  for 
many  applications.  Stronger  than  steel 
of  equal  weight,  FIBROC  will  with¬ 
stand  a  puncture  voltage  of  320  volts 
per  mil  (minimum). 


oil,  steam  or  rapidly  changing  tempera¬ 
tures.  It  will  not  swell,  shrink,  warp 
or  change  dimension. 

FIBROC  is  subject  to  the  same  machin¬ 
ing  methods  common  to  wood  or  metal 
and  with  similar  tools. 

Whether  one  hundred  or  one  million 
parts  are  required,  the  FIBROC  factory 
is  splendidly  equipped  to  furnish 
finished  parts  carefully  inspected  and 
ready  for  assembly.  We  suggest  that 
you  get  our  quotations. 


FIBROC  is  heat  resistant,  impervious  FIBROC  is  also  manufactured  in 
to  moisture  and  is  unaffected  by  atmos-  sheets,  strips,  rods  and  tubes  in  stand- 
pheric  changes  as  well  as  acid  fumes,  ard  or  special  sizes  and  grades. 

FIBROC  INSULATION  CO. 

430  Lincoln  Avenue 
VALPARAISO,  INDIANA 


14  Good  Reasons 

Why  Leading  Electrical  Manufacturers 


Specify  Insulation 

The  data  given  below  is  the  result  of  careful  [tests  on  standard 
MICABOND  by  wholly  disinterested  laboratories.  . 


Test  No. 

No.  1010 

Am  ber 

Mica  bond 

Super  Grade 

Sample 
.036  Thick 

No.  1030 

India 

Mirabond 

Super  Grade 

Sample 
.085  Thick 

I 

Splittings  <, 

1"  X  1"  area 

1"  X  1"  area 

2 

Dielectric  Strength  in  volts 
per  mil  *•  * 

1,181 

999 

3 

Surface  Resistivity,  meg¬ 
ohms  ins.  X  10® 

Greater  than  30 

Greater  than  30 

4 

Volume  Resistivity,  meg¬ 
ohms  ins.  X  10® 

Greater  than  290 

Greater  than  300 

5 

Power  Factor,  percent 

3.2 

6.0 

6 

Dielectric  Constant 

3.7 

5.8 

7 

Slipping  at  500°  F. 

None 

None 

8  Compression  at  500°  F. 
percent 

9 

1.0 

9 

Density  fSp.  Gr.) 

2.54 

2.56 

10 

Transverse  Strength,  lbs. 

7.3 

10.7 

11 

Carbonization 

Slight 

[  Slight 

12 

Corrosion,  Resin  on  Copper 

None 

None 

13 

Effect  of  Heat,  200°  F. 

None 

None 

14 

Bond  Content,  percent 

4.8 

"4.9 

The  above  data  shows,  beyond  doubt,  that  MICABOND  more  than  meets  all  of  the 
exacting  requirements  of  the  electrical  industry.  For  more  than  twenty-nine  years 
MICABOND  has  been  the  Standard  Mica  Insulation  and  today,  with  the  most  advanced 
manufacturing  methods,  MICABOND  has  established  a  reputation  for  dependability 
and  uniformity  that  has  no  equal. 

[MICABOND  18  furnished  in  mouldinR-,  sesrment  and  heater  plate  as  well  as! 
tubes,  tape,  seirinents.  V  rinprs.  washers,  dises  and  moulded  or  punched  parts  I 
to  specification.  Specify  MICABOND  on  your  blue  prints — submit  your  insula- 1 
tion  requirements  for  MICABOND  prices.  J 

Chicago  Mica  Co. 

430  Campbell  Street,  Valparaiso,  Indiana 

SALES  OFFICES  IN  PRINCIPAL  CITIES 
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IVHY'^VilEN  and\i«EIHE  lOUSE 


POCKBESTOS 

m\  -^the  asbestos  (xmredvim 


Coils  bcinff  made  of  Rockbestos 
Magnet  Wire  in  the  winding 
room  of  Cropker-Wheeler  Electric  . 
Mfg.  Co..  Ampere.  N.  J.  •' 


Rockbestos  should 
be  used  for  fur¬ 
naces,  ovens,  switch¬ 
boards,  controllers, 
boiler  room  light¬ 
ing  circuits,  motor 
leads  and  internal 
connections  —  i  n 
fact,  wherever  wire 
encounters  heat. 


Example  No. 


How  Steel  Mill  Motors 
Are  Protected  Against 
Temperature  Rise 


•ROCKBESTOS 


Steel  mill  motor  coils  are  subjected  to  intense  heat: 
Temperature  rise  of  motor  and  severe  operating  con¬ 
ditions  forbid  the  use  of  ordinary  insulation.  It  would 
char  or  deteriorate  with  serious  consequences. 

*1 

Foremost  manufacturers  of  steel  mill  motors  have  rec¬ 
ognized  the  superior  protective  qualities  of  Rockbestos 
— the  asbestos  insulated  magnet  wire.  They  wind  their, 
coils  with  it  as  an  assurance  of  satisfactory^  per¬ 
formance. 


ROCKBESTOS  PRODUCTS 

C  O  R  P  O..R  A  T  l  O  N 


.  5942  Grand  Central  Term.  Bldg.,  New 


ll/i,-  a.ibestot  cfjvred  wire 


NEW  HAVEN,  CONN. 

York  465  Union  Trust  Bids.,  Pittsburth,  Pa. 

^C.  D«rit  Slaughter— On  the  Pacific  Coast.' 


224  Madison  Term.  Bld|.:  Chicaio 
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I  BAKELITE  I 

MOULDING 

§  s 

I  Now  Available  to  Manufacturers  I 

I  in  the  Middle  West  | 

I  If  you  are  a  mid-western  Electrical  Manufacturer,  we  | 
I  are  equipped  to  give  you  service  in  Bakelite  Moulding.  | 
I  We  have  a  thoroughly  experienced  Bakelite  Engineer  | 
I  ready  for  personal  consolation  with  you  at  all  times.  | 

I  A  Modern  Plant  at  Chicago  | 

=  Geared  (or  high  production  that  insures  speedy  delivery.  I 

I  Close  enough  to  give  you  personal  service.  Write  or  | 
I  telephone.  Our  engineer  will  call.  No  obligation  on  you  | 
I  for  this  request.  | 


Sclmeider  BiothersI 


I  NCO  A  f>OnAXC  o 


I  30^-314  NOR.TM  SHELDON  ST.  I 

C  H  I  C  A.  G  O 
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HIGHER  SPEEDS  | 

BALL-BEARINGS  I 

ALEMITE-  I 

LUBRICATION  | 

Maximum  Dependable  | 

Production  on  | 


I  Royle  Perfected  Insulating  Machine  | 

I  No.  2  with  side  delivery  head.  Screw  | 

I  size  3  *4  inches.  Conservative  pro-  | 

I  duction  150,000  to  200,000  feet  of  I 

I  No.  14  code  wire  per  day.  | 

I  Catalog  No.  332  upon  request  | 

I  JOHN  ROYLE  &  SONS  | 

I  Paterson,  New  Jersey,  U.  S.  A.  | 

MliiiiiiiiiiitMiUMtiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiUiitiiiiiiiiiiuiiiiMniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiifiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitf:: 

I  In Jia-Ambef-Domestic  I 


MICA 


Insulation  Cover  Winding  | 
Machine*  | 

For  oovcringr  Round  or  Rec-  i 
taiignlar.  Solid  qr  Stranded  Ckjm-  i 
duotors,  with  Cotton.  Asbestos.  | 
Paper,  and  other  Tapes.  I 


hi 


merican' 

JNSVIATISG 

lUACMnNEPOr 

lrlcoi*tg»Aixir. 


I  No.  3D — RBB  Model  519  Huntingdon  St.,  Philadelphia,  Pa.  | 

SlIlllllllliimilllllMIlM'tinilttllfllllMIMinilfnimiHIIIIIIIIIIIIIIIIMlIllllllllllllllllltllllllllllllMllltllllllllllllllMlIIIIIIMlIIIIIIIIIIIIIIMlji 


I  We  have  the  largest,  most  complete  | 
I  stock  in  the  United  States.  | 

I  It  comes  to  as  direct  from  the  mines  of  | 
I  India  and  Canada,  and  we  prepare  it  for  | 
I  every  electrical  and  mechanical  purpose  | 
I  in  any  shape,  grade  or  pattern.  Samples  | 
I  famished  and  prices  quoted.  | 

I  EUGENE  MUNSELL  &  CO.  I 

i  New  York:  68  Church  St.  Chicago:  542  S.  Dearborn  St.  I 

WUIIMHtimiMIIIIIIMimitMIMIIIIIMIIIIIIIIIIMIIIIMIIMIIIIIMimillMIIIIIIIIIIMIIIIIIIIIIIIIIHIIIIIIMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIIIIIlH 


World's  largest 
manufacturers 
of  fine 

fAagnet  Wire 
and  Windings 


DUDLO 


Dudlo  M/g. 
Company 

Fort  Wayne 
Indiana 

Division  of 

The  General  Cable  Corp. 
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®  WEATHERPROOF  j  j  “GARFIELD”  INSULATION 

COVERED  I  I  "GUMMON”  is  the  standard  and  original  1 

SLOW  BURNING  lUlf  MlPlSI  ))  ^  i  Molded  Insulation,  made  by  the  oldest  | 

I  A-  /.wA  largest  producer.  Continuouslv  im- 

cop^wiRE  1 1  liiDMlP  "■  I 

I  PHILLIPSWIRECOMPANY  If  \  /  GARFIELD  MFG.  CO. 

~  Dirlslon  of  General  Cable  Corporation  =  s  e  u  at  t 

I  PAWTUCKET.  R.  1.  i  I  ^  Garlield,  N.  J. 
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Right  Down  the  Line ! 
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NATIONAL 

VUX«CiVMt,ZEO 

FIBICB 


*^lAe  material  ^th  a  million  uses  ** 

national  vulcanized  fibre  CO.,  WUmington,  Del.,  U.  S.  A. 


Makers  of  laminated  insulation  since  1873 
Offices  in  Principal  Cities 


A 


dtotWshtent™ 


,>ik.  N  J-  ^  bctn* 
rt,t  nini  f"  ,  o( 

^  in  the  cent™ 
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tension 

buses 


HM»^ 


Cellulak 


PROTECTED 


This  trMii^former  it  a  typical  one  shocking  hou‘ 
Cetiulak  it  used  for  intuiation  and  tu(^»oft  of 
certain  parts.  It  it  a  430  kva  3  phate.  60 
cycle  (rantformcr.  66000  v<rft  primary,  with 
13600  \‘oit  secondary  and  wat  huilt  for  use 
on  the  linet  of  the  Tennettcc  Ihiblic  Sersice 
Company.  Morrittown.  Tennettee. 

To  thoae  engineert  interested  we  shall  he 
pleated  to  tend  samples  of  Crllulak  used  for 
transformers,  cable  joints  or  large  bushings 
We  shall  be  pleased  to  serul  any  interested 
ertgineer  special  laboratory  report  mimeo 
graphed  which  has  just  been  released,  giving 
in  detail  Mechanical  and  Electrical  Properties 
ofCellulak. 

Write  for  a  copy  of  this  report  today. 


Septkmber  29.  1928 
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and  now  for  Cellulak  wrapped 
High  Tension  Insulated  Bushings 

and  Busbars 


Many  utilities  are  now  having  their  high  tension  and  square  buses 
covered  with  Cellulak.  This  does  away  with  hand  wrapped  insula^ 
tion.  It  is  also  better  than  tubes  since  it  eliminates  air  spaces  and 
possible  gas  voids. 

Customers  supply  the  round  or  square  bus  and  Irvington  applies 
the  Cellulak.  Maximum  lengths  80  inches.  Full  details,  prices 
and  deliveries  upon  requests. 


IRVINGTON  Seamless  Bias 
low  loss  tape  and  conical  tubes 


Tape. 

Curve  C —  Low  Loss  Tape. 

Tape  used  from  Same  Roll  ThrouKl>i>iii. 

40  Mils.  Stress.  50  Volts  per  mil. 

4  Layers  Wound  on  %-ln.  Mandril.  Wall 
Electrode.  0  inrh,  ^  Inch  Guard  Rinas. 


The  electrical  characteristics  of  Low  Loss  Tape  are 
obtained  by  a  process  of  evacuation  and  impregna' 
tion  with  a  carefully  selected  vacuum  treated  oil 
followed  by  a  lengthy  treatment  under  hydrostatic 
'  pressure.  The  result  as  shown  by  the  graph  is  a 
very  greatly  decreased  power  factor  with  straight 
line  characteristics  up  to  normal  operating  tempera- 
ture  of  the  cable.  The  S.  I.  C.  is  very  close  to  that 
of  oil  impregnated  paper.  Long  life  tests  under 
electrical  stress  have  proved  the  superiority  of  this 
material  over  unimpregnated  tape.  The  cost  for 
equivalent  thickness  of  insulation  is  less  than  that 
of  oil  impregnated  paper. 


Full  details  ivill  be  gladly  supplied. 


Irvimg-tonVarmism  a  Insulator 


Prehicr  Bros.,  Inc.,  ChicnfO 
Cunsumarn  Rubber  Co.,  CIevel«n4 
Clapp  A  LnMoree,  Lot  Angelct 
A.  L.  Gillies,  Toronto 


IrvinMoxi. 


Establtshtd  1905 


5<det  Rtpr«t«ntQ.tiv9a 


Mitcbell-Rand  Mf(.  Co.,  New  York 
White  Supply  Co.,  St.  Louis 
E.  M.  Wolcott,  Rochester 
Martin  Woodard,  Seattle 
Esu*!  B.  Beach,  Pittsburgh,  Fa. 


imaNinMiiiniiitiniiuiiiiMiiiiinutUli 


Deltabeston 


THE  WIRE  WITH  THE  LONG  ASBESTOS  FIBRE 

For  lowered 

y:  "  '  maintenance  costs 


The  constant  overheating  of  coil  windings  is  more 
destructive  to  motors  or  generators  than  either 
age  or  wear.  You  will  rarely  need  the  services 
of  a  repair  man  on  these  classes  of  apparatus  if 
the  coils  are  wound  with  Deltabeston  magnet 
wire.  This  wire  is  insulated  with  pure,  long- 
Hhre  asbestos,  and  its  heat-resisting  qualities  will 
protect  your  equipment.  It  has  the  same  outside 
diameter  as  cotton  covered  magnet  wire,  there¬ 
fore,  you  can  wind  a  coil  Avith  the  same  number 
of  turns. 

Send  for  samph's  and  litcraturr 

YORK  INSULATED  WIRE  WORKS 

OF  GENERAL  ELECTRIC  COMPANY 

I’lO  Broadwiiy,  N>w  York 


Resists 

Heat 


Resists 

Water 


Made  firYm  Particular  Requirements 


Are  you  interested  in  seourinK  sheets  distinetire  for  nnifnrni- 
ity,  low  eore  losses,  high  permeability  and  exeeptioiml  piinrli- 
i»g  qualities? 

We  maintain,  at  your  service,  a  highly  specialized  depart¬ 
ment  for  tile  production  and  hettermeiit  of  Klectrical  Steel 
slieets.  Submit  Your  Inquiries 

THE  NEWPORT  ROLLING  MILL  CO. 
NEWPORT,  KENTUCKY. 


Torsio® 


. . . . . . 
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D.  M.  STEWARD  MFC.  CO. 
Chattanooga,  Tenn. 

For  Forty  Years  the  leading  heat  resisting 
insolation  Manufacturers.  Ask  about 


LAVITE 


^periw  Insulated  Staples 

GRADE  B 


Representative  Supply  Jobbers  are  preparcKi 
to  fill  your  requirements  for  Crapo  t.alvan- 
ixed  Wire  and  Strand  on  instant  notice. 


The  rust-priiof  low  price  staple  for  all  low  potential 
wirliiK.  I’ac'kcil  ill  lartiins  of  l.non.  Immediate 
shipment. 

SUPERIOR  MFC.  CO.  . 

20  Main  St..  Fitchburg,  Mass. 


Indiana  Steel  and  Wire  Company 

Muncie,  Indiana.  U.S.A. 
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TYPE  LB  —  Oblong:  Series. 
KONDU  Threadless  Fitting. 
H  in.  to  4  in. 


TYPE  KO — KONDU  Knock¬ 
out  Box  Connector,  %  in. 
to  in. 


TYPE  T  —  Oblong:  Series 
KONDU  Threadless  Pitting, 
H  in.  to  4  in. 


TYPE  H  — KONDU  Thread- 
less  Coupling,  Octagon,  >.4 
in.  and  %  in.  only. 


A  lubitatlon  nlring  Job  where  KONDC  proved  Ita  money  living 
fetturei. 

Note  the  numerous  turns,  bends  and  emssuvers.  It's  easy 
with  KONDL'  iMs'ause  It  Is  mil  nei  rssary  to  rotate  either  the  * 
I'unduit  ur  tUting. 

t 

As  Easy  as  A-B-C, 

Installing  Erie  Malleable  KONDU  Thread- 

less  Fittings  is  as  easy  as  your  A-B-C’s! 

No  more  threiiding  of  conduit — no  screwing  up  in  tight 
places — no  bending  and  pounding  after  the  conduit  is 
installed.  With  KONDU  Threadless  Fittings  the 
conduit  is  simply  cut  to  length,  shaped  to  fit — the 
KONDU  Boxes  slipped  on  and  the  lock-nuts  tightened. 

On  any  job  KONDU  Threadless  Fittings  save  money, 
speed  up  the  work.  Once  installed,  It  is  a  simple  matter 
to  remove  a  KONDU  Box  for  replacement  of  another 
type,  or  to  add  new  fittings  to  any  part  of  the  line  with¬ 
out  disturbance. 

There  is  a  KONDU  Threadless  Fitting  for  every 
purpose — to  amply  fulfill  every  need. 

Write  today  for  the  new,  illustrated  catalog,  and  com¬ 
plete  information. 


TYPE  KOR  —  KONDU  Re- 
ducer  for  Knockout  or  Panel 
Box  Connections. 


ASBESTOS  CORRUGATED 


used  by  utilities  and 
manufacturing  plants 
as  Roofing  and  Siding 


AMBLER 


ASBESTOS  LUMBER 

Approved  by  Underwriters  Laboratories, 
used  extensively  by  Public  Utilities 
and  Electrical  Manufacturers. 


AMBLER 

EBONIZED  ASBESTOS  LUMBER 

Meets  U.  S.  Navy  Specifications. 
Approved  by  Underwriters  Laboratories. 
In  universal  use  by  Utilities  and  Electrical 
Manufacturers. 


AMBLER 


Asbestos  Shingles — Linabestos — 
Waltile — Gold  Molded  Products 


Asbestos 

Shingle,  Slate  and  Sheathing 
Company 


BKANCHE8 

New  York,  N.  Y. 
Umaha,  NebraHkn 
I’hiladeipbia,  l*a. 
Pittsburgb,  Pa. 
WasbInKtoii,  D. 
WilkeH-Barre,  Pu. 
St.  l.niiiN,  Mu. 


BB.YN'CUKS 

Boston,  MasH. 
Buffalo,  N.  Y. 
Pblcago.  111. 
Cleveland,  Oblo 
Detroit,  Mich. 
.Milwaukee,  WU. 
.MInnrapollii,  Minn. 


Factories  at 

Ambler,  Pa. 
St.  Louis,  Mo. 


, 

I 

_  1 

I  Because  Celoron  is  not  only  a  high-grade 

insulation  that  is  immune  to  climatic  con¬ 
ditions,  hut  because  it  is  also  capable  of 
^  assuming  real  structural  responsibilities  — 

’  Celoron  Insulation  was  selected  by  the 

,v^  PackardElectricCompany  of  St. Catharines, 

'  Canada,  to  assist  in  the  new  designing  of 

Packard  Transformers. 

^  *  Through  the  use  of  Celoron  sheets  and 
tubes  for  the  purposes  here  outlined,  con- 
i  y  struction  has  been  greatly  simplified  and 
strengthened.  Assembly  hasbeen  facilitated. 
Efficiency  has  been  increased.  Appearance 
has  been  improved.  Unfailing  dependability 
is  now  assured  throughout  a  materially 
lengthened  useful  life. 


CELORON 


Celoron  Helped  Packard 

Simplify  transformer  Construction 


FOMJR 

Celoron  '^Barrier.”  This  barrier 
used  between  the  coils  is  15 
inches  wide  and  14  inch  in  thick¬ 
ness,  providing  a  broad  margin 
oi  safety.  Celoron  was  selected 
because  a  shee4  this  thickness 
would  withstand  80,000  volts  or 
more,  if  required. 


TWO 


Tap  changer  board.  No  other 
type  of  material  could  answer 
the  requirements  of  this  part  as 
perfectly  as  Celoron.  Intricately 
machined,  drilled,  tapped  and 
milled  — it  is  a  veritable  skeleton 
in  its  finished  form.  Yet  it  flosses- 
ses  ample  mechanical  strength 
and  durability  to  properly  serve 
its  purpose. 


Fourteen  Celoron  tubes  have 
been  utilized  as  '^spacers''  in  this 
transformer.  The  specifications 
called  for  a  good  insulation  with 
rugged  mechanical  strength. 
Naturally,  Celoron  was  the 


OMT 

"Strain  insulator,"  used  between 
transformer  and  ground.  This 
insulator  is  made  from  Celoron 
tubing  because  it  must  he  accur¬ 
ately  machined  to  thread  with 
metal  end-caps.  It  must  with¬ 
stand  severe  pressure  and  twist¬ 
ing  strain,  as  well  as  high  voltages. 


Celoron  Insulutiiig  Tubes  and 
Kods  (made  of  that  same  high 
quality  material  as  Celoron  sheet 
insulation)  range  in  size  from  1/8 
inch  l.D.  to  4  feet  I.D.,  and  over. 
The  wall  thickness  of  Celoron 
tubing  is  unlimited — and  can  be 
made  as  thin  as  1/32  inch. 

Both  rods  and  tubes  are  supplie<l 
square  and  rectangular,  as  well 
as  round.  They  are  ma<le  in  a 
variety  of  lengths.  They  can  be 
supplied  drilled,  turned,  bored, 
reamed,  counter  bored,  threaded, 
<»r  cbase<l,  specia  lly  to  you  r 
requiremen  ts. 

Thousands  of  dollars  have  been 
invested  in  the  machinery  that 
produces  this  limitless  assort¬ 
ment  of  Celoron  Tubes  and  Rods 
serving  every  requirement  of  the 
electrical  industry. 

For  Celoron  has  become  so  uni¬ 
versally  used  by  great  electrical 
enterprises,  and  has  become  so 
vital  a  contributing  factor  in  the 


successful  accomplishment  of 
outstanding  electrical  develop¬ 
ments — that  The  Celoron  Com¬ 
pany  regards  it  an  obligation  to 
pro<luce  this  improved  insulating 
material  in  shapes  to  meet  even 
the  most  extreme  and  highly  spe¬ 
cialized  requirements.  To  pro- 
<luee  Celoron  in  quantities  to 
satisfy  the  enormous  protluction 
schedules  of  mo<lern  business. 
To  maintain  at  all  times  large 
slocks  in  conveniently  located 
warehouses  all  over  the  country, 
so  that  immediate  delivery  of 
Celoron  in  any  shape  or  form  can 
be  depended  upon. 

Take  advantage  of  this  unusual 
service.  Let  Celoron  tubes,  rods, 
sheets,  and  machined  parts  solve 
your  own  insulation  and  produc¬ 
tion  problems.  Send  us  your  blue 
prints  for  estimates  and  samples. 

THE  CELORON  COMPANY 
BRIDGEPORT,  PENNSYLVANIA 
In  Canada:  350  Eastern  Avenue,  Toronto 


Celoron  Prwluctu  Int-httle: 

Celoron  Molding  Powders;  Impregnated  Fabrics  and  Paper  for  Molding: 
Synthetic  Resins,  Varnislif^  and  Cements;  Laminated  Celoron  sheets,  rods, 
and  tubes  fur  radio,  electrical,  and  industrial  purpose's;  Celoron  Silent  Gears, 


CELORON 


INSULATION 
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Using  an  uninsulated  staple  or  nail  is  about  the  equivalent  of  using 
an  uninsulated  telephone  wire  * .  ♦  Since  you  demand  insulation  on 
the  wire^  we  have  provided  it  on  the  staple^ 
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Vor,  92  Nc.l3 


It’s  easy  to 

choose  from 

60,000 

items 

in  this  electrical 
market  basket 

How  simple  this  busi¬ 
ness  of  buying  electrical 
equipment  has  become 
—•thanks  to  those  super- 
market  baskets,  the 
Graybar  distributing 
houses. 

No  need  to  make  a 
dozen  different  efforts  to 
get  a  dozen  articles.  No 
need  to  worry  how  far 
away  the  maker’s  fac¬ 
tory  is. 

Everything  you  could 
possibly  need  is  already 
gathered  together  for 
you,  no  farther  away  than 
the  nearby  Graybar  dis¬ 
tributing  house.  No  mat¬ 
ter  whether  you  want 
sturdy  motors  or  clear¬ 
speaking  Inter-Phones, 
dependable  wire  or  ef¬ 
ficient  lamps,  stick-to-it- 
ive  tape  or  time-defying 
cable — your  marketing 
has  been  done  for  you, 
and  the  market  basket 
is  filled  and  ready. 


SucccMot  to  WtSttn  Ettcnic  Supply  Dep:. 


TMB  OHATOAOTAO-  OVMBOLOr  OlOTAlOOT.ON 


OFFICES  IN  70  PRINCIPAL  CITIES  e  EXECUTIVE  OFFICES.  GRAYBAR  BLOG..  LEXINGTON  AVENUE  AND  43iid  STREET.  NEW  YORK 
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LONG  LIFE  H 

and  easy  handling  make  this  the 
world’s  most  economical  tape: 

Firestone  has  specialized  in  making  a  tape  that  is  easy  to 
apply — that  quickly  fuses  into  a  one-piece  jacket,  giving  the 
advantages  of  a  solid  coupling — cutting  taping  time  and 
taping  costs.  The  tacky,  adhesive  rubber  clings  wherever 
you  place  it,  providing  tight,  snug-fitting  insulation — the 
only  kind  for  sure  protection  of  expensive  equipment.  Safety, 
easy  handling  and  infrequent  replacement  make  Firestone 
High-Test  Tape  the  most  economical  on  the  market.  We 
invite  your  inquiries  concerning  specifications  and  prices. 
Packed  in  bulk  for  the  shop  and  in  display  cartons  for 
retail.  Write  the  nearest  Branch  or  the  Home  Office,  at 
Akron,  Ohio. 


AMERICANS  SHOULD  PRODUCE  THEIR  OWN  RUBBER 


CtlpN 


Insulating  lead  wires  on  Northern 
Ohio  Power  and  Light  Company 
street  light  regulator  at  Gorge 
Power  House,  Akron,  Ohio 
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1 
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^  With 

Everdur 
Bolts  "Nuts 
Lockwashers 

/  Higk  conductivity 

for  all  cable  sizes. 

BURNDy 

ENGINEERING 

COMPANXINC. 

10  East43- St.,Neiuyoi*k 


^TANDARD  requirementA  are  met,  of 
^  course,  in  the  manufacture  of  MAKING 
Magnet  Wire — but  “MAKING”  does  not 
stop  there.  When  a  spool  or  reel  of 
MAKING  Magnet  Wire  leaves  our  plant  it 
represents  more  than  just  so  much  “wire.” 

For  each  spool  and  reel  combine  the  best 
materials,  applied  to  manufacturing  by  the 
most  improved  “MAKING”  methods  and 
tested  by  the  most  rigid  “MAKING”  stand¬ 
ards. 

Finest  manufacture  is  followed  by  perfect 
spooling  on  true,  light-weight  spools  which 
insure  a  perfect  balance.  A  shipping 
standard  that  is  unexcelled  next  insures 
delivery  to  you  only  in  the  best  condition. 

These  MAKING  Standards  are  reasons 
enough  for  the  acceptance  of  MAKING 
Magnet  Wire  as  “The  Nation^s  Finest  Value 
in  Magnet  Wire.” 

May  tee  send  a  representative  from  one  of  our 
Nine  Branch  Offices  to  give  you  unbiased  advice 
tvithout  obligation? 


STEEL  STRUCTURES 


Transmission  Lines 


To  Meet  Every  Requirement 


AERMOTOR  CO 


Chicago 


MAKING  WIRE  COMPANY 

MUSKEGON,  MICHIGAN,  U.  S.  A. 


HARD  PORCELAIN 

For  Electrical  Specialties 

IMPERIAL  PORCELAIN  WORKS 

TRENTON,  N.  J 


RUBBER— PAPER— CAMBRIC 
INSULATED  CABLES 


SAFETY  CABLE  COMPANY 


DivitioH  ot  Gmeral  Cable  Corporation 

CHICAGO  NEW  YORK  BOS 
SAN  FRANCISCO 
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Pontchartrain  Bridge 
wired  for 

Power  and  Lighting 
with 

SIMPLEX  CABLES 


I  » 


Pontchartrain  Bridge — that  great  concrete  highway  trestle 
which  extends  across  Lake  Pontchartrain,  for  almost  five 
miles,  is  wired  for  power  and  lighting  with  Simplex 
Cables. 

Specified  on  projects  w’here  first  class  cable  performance 
must  be  maintained  Simplex  Cables  assure  positive  results. 

Simplex  products  are  made  in  a  factory  equipped  with 
modern  machinery,  operated  by  skilled  workmen  and 
supervised  by  engineers  who  know  how  to  produce  cables 
that  are  second  to  none.  Ample  testing  facilities  keep  a 
check  on  materials  and  workmanship  to  insure  highest 
possible  success  during  construction  as  well  as  upon  com¬ 
pletion  of  the  cables. 

An  efficient  engineering  staff  is  always  available  for  con¬ 
sultation  regarding  wire  and  cable  problems. 

SlMmlRE&CABlE® 

MANUFACTURERS 
201  DEVONSHIRE  ST.,  BOSTON 

BRANCH  SALKS  OFFICKS 

CHICAGO.  564  W.  Monro«  St.  SAN  FRANCISCO.  390  Fourth  St. 
NEW  YORK.  1328  B'way  CLEVELAND.  2019  Union  Truit  Bide. 
JACKSONVILLE.  1010  Barnett  Nat’l  Bank  Bids. 


mericore 


BOARD 

Iwest  Yii^lnia 


RUBBER  COVERED  WIRE 
for  INTERIOR  WIRING 


Highest  Standard  of  Excellence 
Send  for  descriptive  book 


Fibre  Board 


American  Steel  &  Wire 

Chicago  -  New  York  Company 


For  Electrical  Insulation 


Tested  and  approved  by  the 
Underwriters*  Laboratories. 

High  tensile  and  dielectric 
strength.  Used  successfully 
by  many  of  the  large  electrical 
manufacturers. 

A  decided  factor  for  economy. 

Pulp  Products  Department 


UNIQUE 

FURNACES 

OaHolinr — KeruHene 
Esperlally  designed  to 
witlutand  the  abuse  of 
Splicing  Sen-Ice. 

SO  Iba.  of  solder  melted 
In  10  minutes. 

But  More  Important 
— the  length  of  timethey 
will  remain  In  the  Held, 
free  from  trouble  com¬ 
mon  to  the  average  fur¬ 
nace  will  surprise  the 
most  experienced  user. 
We’ll  name  Public  IHIl- 
Ities  with  over  1,000 
Unique  Furnaces  in  use. 
May  tee  send  proof  f 
Write  for  descriptive 
liferatMre. 

UNIQUE  MFO.  CO. 
221  Whiting  St., 
Chicago.  III. 


ffPATCNTEO 
f^AiWANOtMEKT 
rOR  OISLOOOE- 
ING  COtL 
WITHOUT  TEAR- 
INS  DOWN  rURNACC 


BATENTED'--.” 

SEAMEESSTU&fw 

C0IL6ENERAT0R 


IMPROVED  Oey-lECE 
BURNER  — -- 


HAND  HOLD  FOR 
CLEANER  ONE 

TURN  CLEANS 
^ORIFICE 


West  Virginia 
ruip  €c  Paper  Company 


AUTOM-WIC 

[  ORIFICE 

cleaner 


-AUTOMATIC 

PUMP 

I  INSIDE  TANK 


IS  eUAGE— 
STEEL  TANK 
WELDED 
BOTTOM 


200  Fifth  Avenue,  New  York,  N.  Y. 

SOS  Dime  Bank  Bide.  732  Sherman  Street 

Detroit,  Mich.  Chicago,  111. 

S03  Market  Street,  San  Francisco,  Cal. 


Made  of  Gal¬ 
vanized  Steel 
for  Steel  Strand 


Made  of  Special 
Bronze  for 
Copper  and  Bronze 


CME  Coil  Windings  have  helped 
^  manufacturers  to  improve  their 
products  for  20  years.  Acme  igni¬ 
tion,  radio  transformer  and  choke 
coils,  and  meter,  controller,  gen¬ 
erator  and  field  coils  are  splen- 
^  did  examples  of  the  econom- 
ical,  yet  highly  efficient,  way 
in  which  coils  of  many 
turns  can  be  wound  on 
our  high-speed  auto¬ 
matic  machines.  Write 
for  detailed  catalog 
.  insert. 


^arnished^^ 
Insulations 

CoillU/mdings 

A 

JHagnet  lUire 

(alt  insulations) 

^adio  Condensers  ^ 

ednienna  andjfook-up 


WIRE-LOCK 


I  WIRE-LOCK  CLAMP  COMPANY  [ 

I  Pennsylvania  Bld^.,  Philadelphia,  Pa.  I 

. . . 
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WIr. — Strand— Rod. 


Main  Uttioe  ana  Milli 


- - - -  -UiaH.sixii'i.  i-a. 

New  York.  30  Church  8t. ;  Chicago.  129  S.  JelTerson  St. ;  Dallas,  823  S.  Edgefield 
St. :  San  Francisco,  403  Rialto  Bldg. 

There  Is  no  other  ‘'copper  covered  steel”  or  "copperclad  steel"  made  like 
“COPPERWELD” — by  the  molten  welding  process. 


ELECTRICAL  WIRES  and  CABLES 


John  A.Roebling's  Sons  Co.,  Trenton. N.J.  1 1 
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Bakelite  Materials  in  Central  Station  Service 


disconnects  on  the  switchboards  of  a  large 
Central  Station.  Each  one  is  formed  in  one 
piece  of  a  fabric  base  Bakelite  Molding  Material 
possessing  exceptional  toughness  and  strength, 
and  capable  of  resisting  hard  and  abusive  service. 

No.  4  is  a  Super-Power  Fuse.  Within  the  glass 
outer  chamber  is  a  Bakelite  Laminated  tube 
which  carries  the  arc  resisting  liner  and  the  fuse 
wire.  In  a  series  of  sixteen  successive  tests  at 
10,000  k.v.a.  33,000  volts,  the  same  Bakelite 
Laminated  tube  came  through  unimpaired. 

Much  valuable  information  upon  Bakelite 
Molded  and  Bakelite  Laminated  will  be  found 
in  Booklets  I.M.  and  I.L.,  copies  of  which  will 
be  mailed  promptly  upon  request. 


IT  frequently  happens  that  apparatus  and 
equipment  for  the  generation  and  trans¬ 
mission  of  power  requires  insulation  possessing 
properties  in  addition  to  high  dielectric  strength. 
In  some  instances,  exceptional  toughness  and 
strength  are  essential,  in  others  it  is  moldability, 
dimensional  accuracy,  or  resistance  to  moisture, 
heat  or  chemical  action. 

A  few  examples  of  the  successful  use  of  Bakelite 
Materials  are  shown  above.  No.  1  is  an  insu¬ 
lating  sleeve  used  on  a  66,000  volt  A.C.  single 
conductor  cable.  The  sleeve  is  made  of  two 
short  lengths  of  brass  tubing,  separated  by  a 
Bakelite  Molded  joint,  the  purpose  of  which  is 
to  interrupt  metallic  continuity. 

No.  2  is  a  heavy  duty  cable  connector  for  60 
ampere,  250  volt  circuits.  The  connector  is  an 
assembly  of  four  parts,  and  dimensional  accuracy 
is  essential.  Bakelite  Molded  provided  the 
insulating  properties  required  and  could  also  be 
formed  to  exact  dimensions. 

No.  3  is  an  instruction  card-holder,  used  on  the 


Bakelite  Engineering  Service 

Intimate  knowledge  of  thousands  of  varied  applica¬ 
tions  of  Bakelite  Materials  combined  with  eighteen 
years’  experience  in  the  development  of  phenol 
resinoids  for  electrical  uses  provides  a  valuable 
background  for  the  co-operation  offered  by  our 
engineers  and  research  laboratories. 


247  Park  Avenue,  New  York,  N.  Y.  Chicago  Office,  635  West  22nd  Street 

BAKELITE  CORPORATION  OF  CANADA,  LTD.,  163  Dufferin  Street,  Toronto,  Ont. 


A  THOUSAND  USES 


THE  1. MATERIAL  OF 


"TW  rcfMtered  Tr»cle  MArk  and  Symbol  shown  above  may  bt  used  only  on  products  made  from  matenals 
manufactured  by  Bakelite  Corporation  Under  the  capital  ‘‘B**  is  the  numerical  sign  for  inhruty .  or  unlimited 
<|UBiKlty  It  symboUffS  the  inhnite  number  of  present  and  future  uses  of  Bakelite  Corporatior.  t  producu.'* 
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Speed!  Due  to  our  modern  service  system,  we 
make  one  shipping  record — only  to  break  it  by 
another.  Speed  in  handling  electrical  sheet 
orders  is  an  Empire  motto! 

Nor  is  perfection  of  product  sacrificed  to  speed. 
No  electrical  sheets  qualify  for  higher  electrical 
and  magnetic  honors.  TTiey’re  clean — inside 
and  out. 


SPEED 

In  Handling  Orders 
Is  an 

Empire  Motto! 


Unusual  care  assures  uniformity  in  annealing 
and  analysis.  The  most  rigid  tests  known  to 
science  and  our  label  on  every  tenth  sheet,  guar¬ 
antees  perfection  of  performance  to  satisfy  the 
most  exacting.  Of  course,  Empire  sheets  punch 
cleanly  and  stack  easily. 

Empire  admits  no  superior  in  product  or  prompt¬ 
ness  of  delivery.  Ask  us  what  we  can  do  on 
your  next  order. 


EMPIRE  STEEL 
CORPORATION 

MANSFIELD,  OHIO 


DETROIT.  MU'H..  — (ipneral  Motont  BIdK. 
nCERO,  nx.,  (Hnburb  of  ('hirafro) — 18:i8  So.  Mth 
Avp. 

PHILADELPHIA,  PA.. — .3701  Broad  St.,  National 
Bank  of  North  Philadpiphia  Bldg. 


Successors  to  The  Mansfield  Sheet  &  Tin  Plate  Co 

Sales 
Offices 


INDIANAPOLIS,  IND., — 1413  Merrhants  Bank  Bldf. 
CLEVELAND,  OHIO. — 3003  Union  Trust  Bldg. 

ST.  LOUIS.  .MO.. — 419-33  Chemical  Bldg. 

NEW  YORK  (TTY. — Room  No.  1100  A.  National  Citr 
Bank  Bldg.,  17  East  43nd  St. 
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Fosters  I'/f  ' 

better  pubUc  relations,  too 

Did  you  ever  stop  to  think  that 

Noark  Meter  Service  Devices 


UNIVERSAL 


taining  and  regulating  your  service  to  a  degree  where  disputes  with  your  customers 
^  are  the  exception  and  not  the  rule? 

^  Whatever  your  practice  in  switching,  fusing,  grcKinding  and  sealing,  the 

Noark  Meter  Service  System  includes  devices  which  meet  them  exactly. 
=1-7^ Catalog  No.  56  on  requesH 


ACCO 

30'60.100  ampere 
capacity.  Load  aide 
meeaccMaible. 


COLT’S  Patent  Fire  Arms  Mfg.  Co. 

e  ELECTRICAL  DIVISION  — 

Hartford,  CoNNECTictiT,U.S.  A. 

WIW  VOtK  i  BOSTON  ‘  PHnAnn,PHU  ♦  WTTaBUEGH  •  CHICAGO  ^  SAW  FRANaSCO  aa-8-8e 


•vice  en- 
cilities  up 
circuits. 


SECO 

30>60>100  ampere 
capacity.  All  niaea 
setded. 


f 

[  — the  weather  resisting  high  tension  insulation 
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Better  able  to  serve  you  from  our  new  plant 


INSULATION  MFC.  CO.,  Inc. 

AND 

GENERAL  INSULATE  CO.,  Inc. 

New  York  Avenue  and  Herkimer  St.,  BROOKLYN,  N.  Y. 


A**' 


««! 


K 


Jf-. 


Bigger  and  better  manufacturing  facilities  enable  us  to  do  a 
better  job  in  serving  our  customers.  A  steady  increase  in  busi¬ 
ness  over  a  period  of  years  is  the  underlying  reason  for  it  all. 
For  this  we  are  grateful  to  those  whom  we  have  served  and 
pleased.  This  new  plant,  with  its  increased  facilities,  stands 
ready  to  supply  your  demands  for  “Electrose”  “Bakelite”  and 
“Insulate”  products.  Send  us  your  specifications.  Quotations 
cheerfully  and  quickly  given. 


The  block  at  the  left  was  made  for 
use  in  the  East  Weymouth  station 
of  the  Edison  Illuminating  Co.  of 
Boston.  The  removable  links  en¬ 
able  the  operator  to  make  his  tests 
quickly  and  easily.  Information 
on  all  Electrose  products  on 
request. 


A  new  form  of  terminal  block  is 
shown  at  the  right.  This  is  de¬ 
veloped  to  form  a  larger  writing 
space  for  noting  wire  destinations 
and  functions.  This  feature  greatly 
simplifies  testing  and  repairing. 
This  block  is  now  ready  for  general 
distribution  in  several  sizes. 
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Upward  goes  the  curve! 

IVTEW  in  1926 — firmly  established  Super-Micanite,  after  once  enjoying 

in  1927 — sweeping  on  to  domi-  its  many  advantages.  Super-Micanite 
nance  in  1928 — that  briefly  is  the  gives  more  mica  per  pound  of  insula- 
history  of  Super-Micanite.  It  is  the  tion— greater  insulating  value— does 

story  of  a  better  electrical  insulation,  corrode  copper  when  subjected  to 

produced  through  years  of  research,  excessive  heat — and  shows  oractically 

performance-proved  in  thousands  of  „„  slippage  under  pressure, 
motors,  generators  and  control  ap¬ 
paratus  of  one  of  the  world’s  largest  Ten  of  the  outstanding  practical  ad- 
electrical  manufacturers  —  then  of-  vantages  of  this  modern  electrical  in- 
fered  to  the  electrical  industry.  sulation  and  some  of  its  many  ap- 

Because  of  its  outstanding  electrical,  plications  are  described  in  Bulletin 
chemical  and  physical  characteristics,  HI-  Write  for  a  copy  and  ask  for  a 
electrical  manufacturers  and  repair-  sample  sheet  of  Super-Micanite  so 
men  will  accept  no  substitute  for  that  you  can  confirm  our  claims. 


MICA  INSULATOR  COMPANY 

New  York:  200  Varick  St.  Chicago:  542  So.  Dearborn  St. 

IVor/^s:  Schenectady,  N.Y.  London,  England 

Cleveland  Pittsburgh  Cincinnati  Seattle  San  Francisco  Toronto  Los  Angeles 


EMPIRE 


.  INSULATOR V 

HEC.  U.5  PAT  OFF. 


INSULATOR. 


INSULATION 


OILED  CLOTH  INSULATION 


IS/IICA  INSULATION 


I 
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— the  tallest  building  in  the  British  Empire 

I'lie  switchboard  in  this  building  is  Portland-Monson  Slate,  assembled  and 
erected  by  the  Devoe  Electric  Switch  Co.,  Montreal,  Canadian  Comstock 
Co.,  Contractors.  Simply  another  way  of  saying  that  it  is  a  GOOD 
switchboard,  positively  PROOF  against  surface  leakage. 

The  slate  is  natural  finish.  Only  a  thin  coating  of  petroleum  oil.  Used 
by  the  electrical  industry  for  21  years.  During  that  period  not  one 
piece  has  been  rejected  because  of  defective  insulation  qualities.  Uni¬ 
formly  superior  quality.  Every  shipment  is  steadfastly  kept  to  the 
highest  standard. 

Portland-Monson  Slate  is  supplied  for  every  type  of  Switchboard.  Our 
large  facilities  assure  prompt  and  error-proof  handling  of  every  order. 

We  will  be  glad  to  study  your  needs  and  present  quotations. 

PORTLAND-MONSON  SLATE  CO. 

PORTLAND,  ME. 

Quarries  at  MONSON,  ME. 


In  the 

new  building 
of  the  Royal  Bank 
of  Canada 


AVOID 


made  in  sizes  up  to  15,000  volts 


Costly  Service  Delays 


For  medium  voltage  lines 

Insulate  with  Glass 

Advantages! 

(1)  Transparency 

Exposes  internal  defects 

(2)  Non-Porosity 

Eliminates  Moisture  Absorption 
Sustains  dielectric  strength 
Prevents  deterioration 

(3)  Homogenity 

Insures  uniform  insulating  properties  throughout  each 
insulator. 

Up  to  15,000  standardize  on  Glass 

HEMINGRAY  GLASS  CO. 

(ieneral  Office  and  Factory  Muncie,  Ind. 


~  \  j-  ;  '  I  K-P-F 

'  Switches 

Go  Up  Cheaply 

*  »  ;  /  and  Quickly 

^  '  I  /  /  K-P-F  switches  are 

^ ^ ' - ll  the  cheapest  and 

quickest  to  install. 

No  special  structure  is  required,  simply  bolt  the  switch 
units  to  the  cross  arm  and  dead-end  the  line  to  the  insu¬ 
lators,  connect  the  central  rod  and  the  switch  is  ready  for 
service. 


KCAUSE  line 


of  over  a 


c  rews 

JD  thousand  companies  are  pro¬ 
tected  by  Marshall’s  Linemen’s 
Shields  they  work  faster.  Costly 
traffic  delays  and  service  interrup¬ 
tions  are  avoided. 

P'or  over  twenty  years  Central  Sta¬ 
tions  have  recognized  the  fact  that 
protecting  lives  and  property  is  good 
business.  That’s  why  they  provide 
their  line  crews  with  an  ample  sup¬ 
ply  of  Marshall’s  Shields. 

Let  us  tell  you  about  them.  Then 
you’ll  clearly  see  the  wisdom  of  their 
use.  Write. 


K-P.F  ELECTRIC  CO 

855  Howard  St, 


San  Francisco,  Cal. 
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I  |K|  "Bates  Poles  Outlive  the  Bond  Issues  that  BuyThem"  1^  | 

I  e  Bates  Poles  and  Structures  a  I 


1  1^1  General  OiKcee  and  Plants  ||KI  i 

I  IqI  CHICAGO.  INDIANA.  U.  S.  A.  |^|  1 
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HIGH  TENSION 

PORCELAIN  INSULATORS 

A  QIUUTY  PRODUCT 
,C00K  PORCELAIN  INSULATOR  CORP. 
^  CAMBRIDGE,  OHIO, 


Linemen  Protector  Co 

2008  Penobscot  Bldg.,  Detroit,  Mich. 


RITER-CONLEY  COMPANY 

;  Pittsburgh 
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'A  Safety  Raiser' 


NEW 


Broken  Backs! 


The  E-Z-Up  Pole  Cradle 


Safety 


Let  1  man  raise  your  poles  for  framing 
instead  of  6,  doing  it  safely  and  quickly. 

You  have  the  cant-hook,  now  get  a  Pole 
Cradle. 

The  h^Z-Up  Pole  Cradle  is  made  of 
malleable  cast  and  weighs  approxi¬ 
mately  25  lbs.  Price  $15.00  each. 


Smashed  Toes! 


Labor  Saver 


FARNHAM  <c  CUNNINGHAM,  307  So.  Hill  St.,  Los  Angeles 


[  Triple  Lock 
Transfer  Switch 

that  saves  space 


1  NS  OR.  s 

Correct  Design. 

The  Rorcclain  InsularorGi 
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i  See  Preceding  Issue  of  Electrical  World  for  ad  of  i 


W  h  has  been  developed  to  meet  limited  space  con¬ 

ditions  in  certain  substations  where  13,800-volt 
construction  is  used  and  the  line  disconnects  are  mostly 
conveniently  placed  above  the  transfer  bar.  Existing  trans¬ 
fer  buses  can  be  used  without  increasing  the  cell  center 
spacings.  These  switches  are  mounted  on  single-post  insu¬ 
lators  and  8  in.  steel  bases,  allowing  a  very  economical  cell 
wiring  assembly. 

*■>, 

new  closed  position  and 
automatically  locked. 

,  Write  lor  full  details 
and  quotations. 

Thoner  &  Martens 

Electricians  and  Machinists 
463  Commercial  St., 
Boston 


Electrical  Measuring  and.  Protective  Apparatus 


:  OKFUKS:  VjFQIlOy  WORKS:  5 

s  •JJ7  ISroailnay.  N'KW  YORK  Bethlehem,  Peniia.  = 

I  Offices  in  principal  cities  in  V.  S.  .1.  anti  Canaila.  Representatives  in  .iustralia.  = 
I  Cuha  anti  Japan.  = 
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There  is  a  positive  lock  in 
the  closed  position  which  re¬ 
quires  a  disengaging  opera¬ 
tion  before  the  switch  can  be 
pulled  through  the  downward 
operation.  Again  there  is  an 
entirely  independent  lock  at 
the  no  deg.  or  clear  position 
which  requires  another  dis¬ 
engaging  operation  before  the 
blade  can  be  pulled  to  the 


-bell- 

cedar  POLES 

>  BUTT  TREATING  ANY  KIND 

BELL  LUMBER  CO  ,y  Minnea 


NORTHERN 


WESTERN 
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Specially  Shaped 

handles  make  more^ 
efficient  workmen 


Realizing  the  Importance  of  tool  handles 
to  facilitate  work,  all  Oshkosh  handles 
are  carefully  and  scientifically  shaped.. 
Workmen  can  ftrasp  Oshkosh  Tools  easier 
and  more  firmly  and  use  them  for  longer 
periods  without  tiring. 

Carefully  selected  wood  is  bought  for  these 
handles  and  inspected  for  quality  and 
straight  grain. 

The  Cant  Hook  has  small  stop  to  prevent 
hook  from  falling  back  on  handle  and 
bruising  the  fingers. 

Leading  Jobbers  carry  Oshkosh  Tools. 
Your  Jobber  can  supply  you. 


DOSSERT 
the  Lug 


When  we  say  SOLDERLESS  we  mean  by 
that  the  Dossert  Tapered  Sleeve  principle 
of  solderless  connection. 

The  20th  Year  Book  illustrates  and  describes 
the  various  units  that  make  up  the  line  to¬ 
gether  with  full  data  on  use. 

Write  for  a  copy. 


LEACH  COMPANY 


WISCONSIN 


POLEllNE 

OONSTRUCnWTOOLS 


Dossert  &  Go 

242  West  4l8t  Street 
New  York,  N.  Y. 


Carrying 

hook 


Mathias 


SLEEVE  TWISTERS 
TREE  TRIMMERS 
SAFETY  STRAPS 
LAG  WRENCHES 
WIRE  GRIPS 
TOOL  BAGS 
CLI  M  BERS 
TACKLES 
PLIERS 
BELTS 


Since  1857 


kOVvI  H  voltage 

J)  V  ▼  V  1  EQUIPMENT 

CUT  OUTS— AIR  BREAKS— DISCONNECTS— FUSES 

Send  for  Builet‘n 

BOWIE  SWITCH  CO. 

815  TrnnPMHCe  8t.,  SAN  FRANCISCO 
E.  O.  Hatch  Co.,  120  Broadway.  New  York;  Alliance  Electrical  Co.,  Ltd.. 


Purniah  permanent,  effective 
grounding  protection. 

Heavy  continuous  copper 
throughout.  All  joints  spot 
welded.  Insure  durability, 
highest  conductivity,  lowest 
'eaistance  to  ground,  and  ample 
capacity.  Inexpensive  and 
easily  installed  with  a  post 
hole  auger. 


I  Write  for  descriptive  literature. 

si  1  IHH  Paragon  Electric  Co. 

I  3  403  So.  Dearborn  St.,  Chicago  | 

^tiiimnnmimiimiiniiiiFMMiMninnTmnmiiiiiiiiiniiiiMiiiMiiiiiiiiiiiiiniiiiiiMiiiiiniiiiiiiiiMiiiMMMiiiiiiiiHiiiiiimiiiiiiiiiiiiir: 
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PROTECT 
YOUR 
LINES 


— and 


your 

linemen! 


You  know  it’s  necessary 
to  keep  limbs  anil 
branches  away  from  your 
lines — but  are  your  men 
provided  with  the  best, 
safest  equipment  while 
doing:  it? 

Bartlett  Tree  Trimmers 
have  a  compound  lever 
blade  that  cuts  through 
1  %  in.  limbs  with  ease. 

The  pole  is  of  light 
weight,  airplane  sprue.- 
in  8  to  1(3  foot  lengths. 

with  extra  lengths  easily 
attachable  and  lockinl  with  aluminum  sleeves. 
The  Bakelite  insulator,  tested  to  105.000  volts. 
IM-rmits  the  Bartlett  Tree  Trimmer  to  be  useil 
around  hot  wires  with  absolute  safety  for  the  line¬ 
man. 


i 


For  limbs  larger  than  1 M  in.  the  Bartlett  Pole 
Saw.  illustrated  at  the  left  is  very  efficient.  It  is 
equipped  with  lO-in.  blade,  seven  teeth  per  inch. 

Get  full  information  today.  Bartlett  Tree  Trim¬ 
mers  are  useti  by  Light.  Power  and  Telephone 
companies  all  over  the  country. 


BARTLETT  MFG.  CO. 


448  E.  Lafayette  Ave.,  Detroit,  Mich. 

N.  Y.  Office — Aetna  Sales  Co.,  28  Warren  St. 


How  crack  linemen 
get  things  done! 

Here  is  a  new  pocket  book 
that  covers  everything  the 
practical  man  wants  to  know 
about  every  phase  of  transmis¬ 
sion  line  work;  a  handy,  pocket- 
size  volume  packed  from  cover 
to  cover  with  workable  plans, 
methods,  “kinks,”  short-cuts, 
tables,  diagrams,  and  photo¬ 
graphs,  covering  every  aspect 
of  materials,  poles,  towers, 
stringing,  guying,  trouble-shoot¬ 
ing,  first-aid,  etc.,  etc. 


DO  YOU  want  to  know  about 
guy  materials?  This  book 
discusses  them  completely.  Are 
you  interested  in  quick,  work¬ 
manlike  pole  and  tower  erec¬ 
tions?  TTiis  new  handbook  tells 
you,  step-by-step  just  exactly  how 
experienced  foremen  go  about 
»his  work.  Do  you  want  the 
latest  data  on  testing,  leak  locat¬ 
ing,  trouble-shooting?  Wouldn’t 
you  like  dependable  information 
on  every  little  detail  of  the  line¬ 
man’s  work  right  at  your  finger¬ 
tips  for  instant  reference  while 
on  the  job?  This  great  book  gives 
you  ail  of  these  facts  and  more. 
This  new  book  discusses  electric 
fundamentals.  It  sketches  briefly 
a  survey  of  the  electrical  system 
from  generation  to  distribution.  It 
goes  fully  into  distribution  circuits, 
materials  and  equipment,  control, 
and  protective  methods  and  ap¬ 
paratus.  the  fundamentals  of  trans¬ 
mission  line  design,  accident  preven¬ 
tion.  and  literally  hundreds  of  facts 
and  figures  that  every  lineman, 
superintendent,  foreman,  and  em¬ 
ployee  of  the  line  department  wants. 


Published  July,  1928 

The  LINEMAN'S  HANDBOOK 

BY  EDWIN  KURTZ 

Member,  A.I.E.E.;  Professor  of  Electrical  Engineering  and  Head  of 
Department.  Oklahoma  Agricultural  and  Mechanical  College;  formerly 
Member  of  the  Educational  Department.  Milwaukee  Electric  Railway  and 
Light  Company. 

547  pages,  pocket  size,  semi-Hexiblr,  60.3  illustrations,  $4.00 

There  are  no  annoying  technicalities.  Everything  is  plain  and 
practical — usable  and  up-to-the-minute. 


The  book  answers 

— In  undertaking  a  job.  what  inspections 
.should  you  make  first? 

— how  should  insulators  be  handled  (a) 
while  on  the  truck?  (b)  while  being 
ral.sed? 

— when  would  you  specify  a  rigid  tower? 

When  a  flexible  one? 

— why  are  storm  guys  used? 

— how  would  you  determine  the  correct 
size  of  transformer  fur  residential 
loads  ? 

— why  Is  a  ground  wire  mounted  alM>re 
the  other  conductors  In  a  given  liner 
— how  deep  should  a  gole-hole  be  made? 


such  questions  as: 

— which  Is  the  hetter  methcMl  of  pole 
erection?  The  piking  metho<l  or  hy 
means  of  a  ginpole? 

— what  is  a  bl&ckwall  hitch? 

— what  instrument  is  u.itd  in  order  to 
determine  the  correct  tension? 

— how  would  you  proceed  to  make  an 
armoured  Western  L’lilun  tie? 

— what  Is  the  correct  procedure  In  chang¬ 
ing  a  suspension-type  in.sulatur  on  a 
live  line  ? 

— when  should  climbers  not  be  used? 

— etc.,  etc.,  etc. 


I  McGraws  Hill 


FREE  EXAMINATION  COUPON 


.McGraw-Hill  Book  Co..  Inc.,  .370  Seventh  .4vcnnc.  New  York. 

Vou  may  send  me  Kurtzs  THE  LINEM.tN  S  H.tNDBOOK  (14.09)  for  10 
days’  free  examination.  I  agree  to  remit  for  the  Isa*  or  to  return  It.  post¬ 
paid.  within  10  days  of  receipt. 

Name  . 

Home  .Vddress  . 

City  and  State  . 

Name  of  Company  . 

Occupation  . 

(Booka  sent  on  approval  to  retail  purchasers  In  F.  S.  and  Canada  only.) 

W  9-29-28 


fei-H'inii-KrmlH  N. 
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HERSHEY  CUBAN  RAILWAY  COMPANY 
Havana.  Cuba, 

inakiiiR'  a  Live  Line  pole  chanire  with  Tip’s  Tools  without  interrupt* 
inp  service. 
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Cut  your  HIGH  COST  of 

Service  Interruptions 

and  MAINTENANCE  with 

I 

Tip’s  Live  Line  Tools 


We  Build  a  Complete  Line  of  Safe  Live  Line 
Maintenance  Tools. 


Grounding  Equipment 
Springless  Clamps 
Dead  End  Sets 
Cumalongs 
Fuse  Pullers 
Linemen’s  Platforms 
Tower  Tools 


Write  for  complete  catalog 

Non-o//li(/atory  denionstrntinns 
made  by  appointment 


TIP^S  TOOL  COMPANY,  Inc. 

Taylorville,  Illinois 

**There*s  Nothing  Too  Good  Where  Life 
Is  At  Stake’’ 
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I  The  Lundin  Fault  Locater  |  I  Canadian  porcelain  co.,  ltd.,  I 


For  locating  faults  | 
on  overhead  and  un-  | 
derground  POWER  I 
LINES,  with  I 


I  I  HAMILTON,  ONTARIO.  CANADA  | 

I  I  Specializing  | 

I  I  High  and  Low  Voltage  Insulators  I 

1  liiniiniiiiitliiiiilliniiiiiiiiiiiiniiniiitiiiiiiiiMiiMiiiiiiiiiiiitiinMiNiiMiiMiiiiiiiiMiiiiitiMiiiiiiiiiiiiiiiiiiniiiiiiiniiiiniiiiiiiiitiiiiniiH 
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SPEED 


ECONOMY 


SAFETY 

The  Lundin  Radio 

Interference  Locater 

For  liKatiiig  radio  inrerterence  emanating  from 
POWER  LINES. 

also 

Radio  Interference 
Elimination  Devices 


OuTDOOR&iNDOOfC 

SmTCHINS’S^ 


Champion  Switch  Company 


=  'iiiiiiiiiiiiiiiuiiiiniiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiMiiiiiniMnniiMUiiiiiiiiiiiiiHiiiniiiiiiiiiiiiiiiiiiiiiniiiiiiMiiir 

I  |>i* . . . . . . . . 

I  I  Steel  Transmission  Towers  | 

I  I  and  Special  Structures  | 

I  I  Substation  Structures  t 

I  I  ARCHBOLD-BRADY  CO.  I 


Engineers  and  Contractors 


SYRACUSE.  N.  Y. 


We  also  manufacture 

Absolute  Cutouts  f 

Emercency  Service  Switch  Boxes  ( 

Street  Circuit  Accessories 


Mast  Arms 
Ornamental  Poles 
and  Accessories 


I  .)IIIIIIIIIIIIIIIMMIIIIMIIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIIIIIMMIIIIIIIIIIIMIIIIIIIIIIIIHIIMMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIIIIIr 
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I  For  particulars  address  | 

s  § 

I  The  Lundin  Electric  8C  Machine  Co.  | 

I  10  Thacher  Street,  Boston,  Mass.  | 

»  Manufacturers  of  Electrical  Sttecialties  | 

nmiiiMHiiiiiiiiiHiMiMiiiiiHiiMiiiiiiiHiMiiiiiiHiiiiiiiiiiiiiiiiHtiiiiiiiMniiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiilirmmimnm 


j  GALVANIZE  IT!  | 

^  ^  lsrge«t  hot  dip  Job  galranlzloK  plant  1 

i  **'<1  kettle*  In  the  United  States.  | 

i  M  We  hare  the  most  modern  equipment  to  do  first  i 

§  .  9  galvanizing  at  lowest  prices.  Send  prints.  = 

=  g|  Oalranited  product*  furnitked.  H 

I  ji _  JOSEPH  P.  C.ATTIE  &  BROTHERS  | 

5  (luul  &  Lefterly  Sts.,  Philadelphia,  Pu.  5 

.TlimillllllllllHIIIIIIIIIimillilllllllllMIMIIIIIIIIIUIIIIIIMIIIIIIIIIIIIIIIIIIIMIIIIIIIIIIIiniMIIIIMIIinillMIIIIIMIIIIIIIIIMIIIIIIIIIHIIIIIIIMnr; 
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Read  about  this  unusual  adaptation  of 
electric  trucks  in  maintaining  public  service 


An  electric  truck  as  a  channel  dredge!  There’s 
an  example  of  the  adaptability  of  electrics 
for  you! 

Yet  that  is  just  what  the  truck  in  the  picture 
did.  Its  very  first  job  was  dredging  a  trough  for 
the  land  conneaion  of  a  submarine  cable.  And  this 
electric  did  its  work  so  well  that  the  cost  of  hiring  a 
boat-dredge  was  saved — a  saving  which  more  than 
covered  the  original  cost  of  the  truck. 

This  is  only  one  of  the  many 
ways  in  which  electrics  are  help-  a 
ing  to  maintain  public  service.  m 


And  whatever  work  they  are  set  to  do,  the  elec¬ 
trics  handle  it  more  efficiently  and  economically 
than  it  was  ever  handled  before. 

This  is  especially  true  if  the  battery  that  drives 
the  truck  has  four  qualities:  (l)  high  power 
ability,  (2)  sustained  speed,  (3)  low  charging 
cost  and  (4)  long  life — qualities  which  are  the 
outstanding  characteristics  of  the  Exide-Ironclad 
Battery. 

Try  this  combination — an  electric 
^  I  powered  with  an  Exide-Ironclad 
I  Battery  —  on  your  own  short-run 
y  ^  y  work.  Other  public  service  com- 

f  '  'K  panies  are  saving  money  with  it. 

4V  B  You  can,  too. 


Exi6e 


1.  Plenty  of  speed  5.  Daily  coverage  of 

^  ,  iO  to  45  miles 

2.  Ease  of  operation 

6.  Surprisingly  low 

3.  Ten  tofif teen  year  operating  cost 

7.  Absolute  depend- 

4.  Power  to  haul  ability  under  all 

extra-heavy  loads  weather  conditions 


IRONCLAD 

BATTERIES 


NOT  SO  BIG — but  this  electric 
with  its  portable  dredge  is  sav-- 
ing  lots  of  money  for  its  owners. 


THE  ELECTRIC  STORAGE  BATTERY  COMPANY,  Philadelphia 

Exide  Batteries  of  Canada,  Limited,  Toronto 
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Cahokia  Station  of  the  Union  Electric  Light  and  Power  Company, 
St.  Louis,  Missouri.  This  station  uses  C'ameron  lioiler-Feed  I\uTips. 
t\fcClcllan&  Junkcrsfeld,  Inc.,  Engineers  and  C\instructors.) 


Charcoal  drawing  by  Jewett 


Central  Station  with  IngersolURand  and  Cameron  Equipment 


Cahokia  was  the  second  large  central  station  to  adopt  pulverized 
coal,  and  was  a  pioneer  in  applying  this  method  of  firing  to  low-grade 
fuel. 

I'his  station  is  located  on  the  east  side  of  the  Mississippi  River  just 
south  of  the  East  St.  Louis  limits.  This  station  when  completed  will 
have  four  sections.  Each  section  will  contain  two  turbo-generator 
units  and  eight  boilers  in  separate  units  to  permit  taking  advantage  of 
the  advance  in  the  art  of  design  in  future  sections.  Two  sections  are 
already  complete.  Turbo-generators  Nos.  1,  2,  and  3  have  ratings  of 
35,000  kw.  each;  No.  4  has  a  rating  of  40,000  kw.,  making  a  total 
present  capacity  of  145,000  kw. 

Steam  conditions  of  350  lbs.  gauge  and  725°  F.  are  used,  but  no 
economizers,  filters,  chemical  treatment,  or  devaporizers  are  employed. 


IngersolURand 
and  Cameron 
Equipment  for  the 
Central  Stations: 

Surface  Condensers 
Boiler-Feed  Pumps 
Circulating  Pumps 
Condensate  Pumps 
Service  Pumps 
Vacuum  Pumps 
Pneumatic  Tools 
Paving  Breakers 
Air  Compressors 


INGERSOLL-RAND  COMPANY  .  11  Broadway  .  New  York  City 

Offices  in  principal  cities  the  world  over 

For  Canada  Refer — Canadian  Ingersolt-Rand  Co.,  Limited,  10  Phillips  Square,  Montreal,  Quebec 


A.  S.  CAMERON  STEAM  PUMP  WORKS 


The  F\  Circulating  W  a^e^  Putn}:).  This  unit  is  built  in  a  single  stage  for  capacities  as 
high  as  80,000  g.p  m.  and  ior  heads  up  to  175  feet.  It  may  be  driven  by  electric  motor  or 
steam  turbine.  It  is  a  highly  dependable  and  efficient  pump. 

The  IfMT  Boiler-Feed  Pumfj  This  unit  is  built  in  two  to  six  stages  and  for  electric 
motor  or  steam  turbine  drive.  The  pump  is  particularly  adapted  to  high-capacity  and 
high-pressure  boiler  feeding.  Many  ot  the  modern  stations  are  operating  these  units 
with  exceptional  economy. 

The  //W''  Condensate  Pump  This  unit  is  built  in  two  stages  for  capacities  up  to  1,600 
g  p  m.  and  for  total  heads  of  240  feet.  It  may  be  driven  by  either  electric  motor  or  steam 
turbine.  The  unusually  high  efficiency  of  this  pump  on  hot-well  duty  has  proved  attrac¬ 
tive  to  many  central  station  engineers. 

The  LV  General  Service  Pump.  This  unit  is  built  in  a  single  stage  for  capacities  up  to 
2,500  g  p.m.  and  for  heads  up  to  25 1  feet.  It  is  driven  by  electric  m.otor  or  by  steam 
turbine.  This  pump  is  efficient  and  reliable,  and  proves  a  popular  unit  for  any  general 
pumping  duty. 

INGERSOLL-RAND  COMPANY  .  11  Broadway  .  New  York  City 

Offices  in  principal  cities  the  world  over 

For  OanaUa  Refer  Canadian  Ingersoll-Rand  Co.,  Limited,  10  Phillips  Square,  Montreal,  Quebec 

IngeBffoU  -Rand 

%r  A.  S.  CAMERON  STEAM  PUMP  WORKS 
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Before  a  whed  turns -with  the 


'PtyiorSioker 


One  of  the  greatest  reasons  for  the  employ¬ 
ment  of  Taylor  Stokers  in  the  world’s  im¬ 
portant  utility  and  industrial  plants,  is  the 
remarkable  economy  in  plant  layout  which 
results  from  their  selection. 

llie  chief  factors  entering  into  steam  plant 
costs  are,  briefly:  Boiler  space;  space  de¬ 
voted  to  the  combustion  system;  cost  of 
boilers;  cost  of  plant  building. 

The  Taylor  Stoker,  because  of  its  ex¬ 
tremely  high  rate  of  combustion,  re¬ 
duces  these  costs  in  this  order: 

Fewer  boilers. 

'  Smaller  boiler-furnace  units,  because 

, ^  of  the  high  rates  of  heat  release  per 
cubic  foot  of  furnace  volume. 

t*  *  Economy  in  space  required  for 
stoker  accessories,  since  the  Taylor 
Stoker  is  a  compact  self-contained 


unit  and  the  driving  turbines  or  motors  can 
be  mounted  directly  on  the  stoker  power 
boxes,  or  be  placed  at  any  convenient  loca¬ 
tion. 


Simplified  plant  layout,  because  the  high 
capacity  of  the  Taylor  Stoker  (up  to  700,- 
000  lbs.  of  steam  an  hour)  makes  it  prac¬ 
ticable  to  use  a  single  Taylor  unit  to  each 
generator. 

Low  building  costs,  because  of  the  com¬ 
paratively  small  space  required  for  the 
desired  capacity. 


These  economies  result  in  an  important 
saving  in  fixed  charges  alone — before 
the  operating  economies  and  low- 
maintenance  charges  of  the  Taylor 
Stoker  are  even  considered. 


Write  for  further  information 


THE  AMERICAN  ENGINEERING 
COMPANY,  Philadelphia,  Pa. 


Canadian  Sales  and  service  by 
Affiliated  Engineering  Companies,  Ltd. 

Head  Office  Southam  Bldg., 
Montreal,  Que. 


i 
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Your  Superheater 


How 


DESIGN  aus 


construction 


Eventual  results  from  any  superheater  is  deter¬ 
mined  by  its  design.  If  the  basic  design  is  clumsy, 
the  installation  is  clumsy  and  the  results  must  be 
achieved  in  clumsy  fashion.  In  keeping  with  the 
editorial  text  of  this  issue  it  is  fitting  to  show  the 
manner  in  which  the  Elesco  superheater  covers 
these  important  points. 


The  Elesco  design  is  predicated  on  two  exclusive 
features —  both  illustrated  at  the  left. 

(a)  The  Elesco  ball  joint 

(b)  The  Elesco  forged  return  bend 


How  CONSTRUCTION  aids  installation 


Consider  for  a  moment  the  construction  of  these 
features. 

To  form  the  ball-shaped  ends  on  Elesco  units, 
the  ends  of  the  tubes  are  subjected  to  an  upset¬ 
ting  process —  then  faced  in  a  lathe  and  ground 
to  form  true  parts  of  a  sphere. 

Conical  seats  are  ground  in  the  header  so  that 
each  ball  end  will  have  a  line  contact  at  the  center 
of  the  45-degree  face. 

The  units  are  clamped  in  place,  with  the  holding 
strain  on  high  tensile  strength  studs. 


The  forged  return  bends,  which  form  the  loops 
of  the  units,  are  forged  out  of  the  metal  of  the 
tubing  by  a  mechanical  die-forging  process. 
Units  so  formed  are  homogeneous  and  as  strong 
as  the  tubing  from  which  they  are  made —  in 
fact  the  thickness  of  the  metal  is  increased  at 
the  bend  so  that  it  is  stronger  than  the  straight 
tubing. 

Thus,  multiple-loop  units  are  formed  of  any 
length — to  exactly  fit  the  boiler  arrangement. 
The  ball  joint  permits  each  unit  to  be  easily  and 
quickly  attached  to  the  header —  simplifying 
installation. 


How  INSTALLATION  aus  economy 


To  illustrate  how  these  features  effect  economy 
in  power  plant  construction  an  Elesco  installa¬ 
tion  designed  to  handle  400,000  lb.  steam  per 
hour  was  installed  in  one  working  day —  120 
superheater  units. 

The  Elesco  forged  return  bend  and  the  ball 
joint  permit  a  type  of  construction  that  is  factory- 
built  complete,  ready  for  installation  in  any  make 
or  type  of  boiler. 

There  is  no  cutting  or  fitting — all  joints  are 


metal-to-metal  and  installation  is  merely  a 
matter  of  clamping  it  in  place.  There  are  fewer 
joints  to  be  made  and  each  joint  is  accessible. 


Economy  of  installation  afforded  by  the  Elesco 
design,  as  here  discussed,  is  indicative  of  many 
inherent  features  of  Elesco  superheaters.  These 
are  fully  covered  in  a  new  book  illustrating  more 
than  60  superheater  and  boiler  arrangements. 

A  copy  sent  gratis  on  your  request. 


THE  SUPERHEATER  COMPANY 

17  East  42nd  St.,  New  York 

Peoples  Gas  Building,  Union  Trust  Building, 

CHICAGO  PITTSBURGH 
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Worthington  Primary 
Centrifugal  Boiler -feed 
Pump,  (in  the  inset  below) 
driven  by  650-hp.  electric 
motor  deliversl600g.p.m. 
against  a  pressure  of  500 
lb.  per  sq.  in.  The  Wor¬ 
thington  Secondary  cen¬ 
trifugal  boiler-feed  Pump, 
(left),  driven  by  a  2030- 
hp.  motor,  delivers  2000 
g.p.m.  against  a  pressure 
of  1600  lb.  per  sq.  in. 


Main 

Boiler^feed 
Pumps . . . 


.  Edgar  Station 

Weymouth,  Mass. 


I^.ERE  are  the  Worthington  Main  Pumps  that 
are  used  continuously  to  feed  the  boilers  at  the 
Edgar  Station,  Weymouth,  Mass.,  of  the  Edison 
Electric  Illuminating  Company  of  Boston.  This 
installation,  and  many  others  of  similar  type 
justify  the  confidence  placed  in  Worthington 
equipment  for  all  difficult  pumping  problems. 


WORTHINGTON 


PRODUCTS 


PUMre 

COMPRESSORS 

CONDENSERS 
and  Auxiliaries 

OIL  and  GAS  ENGINES 

FEEDWATER  HEATERS 

WATER  and  OIL  METERS 

Literature  on  Request 


WORTHINGTON  PUMP  AND  MACHINERY  CORPORATION.  2  PARK  AVENUE.  NEW  YORK  a  District  Otfices  in  24  Cities 

WORTHINGTON 


6641-14 
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AT  THE  SANTEETLAH  DEVELOPMENT  of  the 
TALLASSEE  POWER  .  CO.,  Near  Calderwood,  Tenn. 


Two  33,000  H.  P.  Vertical  Smith  Turbine  Units  in  cast  steel  scroll 
cases  are  now  in  successful  operation  under  660  feet  head. 


These  are  the  highest 
head  reaction  turbines 
now  operating  east  of 
the  Rockies.  However, 
we  are  now  building  two 
units  for  the  Waterville 
Development  of  the  Car¬ 
olina  Pr.  &  Lt.  Go., 
which  will  each  develop 
49,000  H.  P.  under  755 
feet  normal  head  with 
a  maximum  head  of  840 
feet. 


Views  above  show  the  cast  steel  scroll 
cases  being  placed  in  the  power  house 
and  a  general  view  of  the  plant  from 
across  the  lake  during  construction. 


Two  96  in.  DOW  VALVES 
operating  under  175  ft.  head 
are  placed  in  the  penstocks  on 
the  top  of  the  hill  above  the 
power  house. 


Accompanying  view 
shows  one  unit  com¬ 
pletely  assembled  in 
the  shop  before  ship¬ 
ment. 


If  interested  in 
Water  Power  Equipment 
write  our  Dept.  “//” 


More  than  5,782,832  Total  Horse  Power  delivered  tby 
Smith  Turbines  built  or  now  under  construction. 

I 

San  P'  rancisco,  461  \Iarket  St.  ^ 

Salt  Lake  City,  206  S.  W.  Temple  St.  Portland,  Ore.,  224  Pine  St 
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Every  minute  of  the  day 

preheated  combustion  air  does  good  work 
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9a  At  light  to  average  loads,  return  of  70 
per  cent  of  the  otherwise  wasted  stack  heat 
to  the  furnace  by  using  it  to  preheat  the 
combustion  air,  does  as  much  additional 
useful  work  as  though  the  recovered  heat 
were  obtained  from  an  equivalent  addi¬ 
tional  amount  of  fuel.  Under  these  loads 
an  adequate  steaming  rate  can  be  main¬ 
tained  with  10  to  14  per  cent  less  raw  fuel. 

ba  At  heavy  loads  and  peaks,  the  10  to  15 
per  cent  higher  steaming  capacity  is  as 
dependably  produced  for  extended  or  short 


Fuel  saving 

with  preheated  air 


Boiler  efficiency 


■  With 

P'‘*hea» 

'icTTiperatures 


is  accomplished  at  only  a  small  fraction  of  the  investment  which 
would  be  required  for  additional  boilers  and  fuel-burning  equip¬ 
ment  that  would  do  the  same  additional  work. 


pounds  of  water  per  hour 


The  gain  from  preheated  combus¬ 
tion  air  as  accomplished  at  the 
various  boiler  forcing  rates  and  by  the  70 
per  cent  recovery  obtained  with  the 
Lju  nystrom  Continuous  Regenerative 


Independent-fan  tyi>e.  KaiiH  uf  any  make  may  be  used 


Counterflow  Principle  is  clearly  shown  in  the  ac¬ 
companying  operating  characteristics  curves  which 
are  typical  and  taken  from  an  actual  Ljungstrom 
Preheater  installation.  (Name  on  application.)  It 
will  be  observed  from  these  curves  that  the  fuel 
saving,  boiler  efficiency  increase  and  degree  of 
preheat  in  the  combustion  air  are  all  substantial 
even  while  operating  light,  and  that  these  benefits 
are  also  greater  at  the  higher  ratings  at  which  they 
are  most  needed. 

While  boilers  are  being  forced  the  hardest,  the 
stack  gas  temperatures  are  the  highest,  but  also,  a 
higher  degree  of  heat  recovery  is  then  obtained 
with  the  Ljungstrom  Air  Preheater.  This  higher 
recovery  during  forcing,  makes  the  overall  effi¬ 
ciency  very  nearly  as  good  at  high  ratings  as  that 
obtained  at  the  lower  ratings,  and  thereby  ma¬ 
terially  raises  the  overall  station  economy. 

As  fixed,  maintenance  and  operating  charges  for  a 
Ljungstrom  Air  Preheater  do  not  exceed  one- 
fourth  to  one-third  the  value  of  the  fuel  saved  and 
the  improvement  effected,  the  net  annual  return  on 
the  preheater  investment  is  extremely  attractive  to 
any  plant  operating  utider  high  or  moderate  load 
factor. 
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COOLEC 
Flue  Gas 
TO 

STACK 


Hot  Flue  Gas 
FROM  boiler 


Heated  Air 

TO  FURNACE 


InteKTal-fan  type 

Only  with  the  Ljungstrom  Continuous  Re¬ 
generative  Counterflow  Principle  can  70  per 
cent  heat  recovery  be  obtained  from  apparatus 
of  the  small  size,  weight  and  cost  that  make 
installation  easy  and  assure  decidedly  the 
biggest  net  annual  money  return  on  the  pre¬ 
heater  investment. 

Our  Engineers  will  prove  these  statements  and 
make  you  performance  and  net  return  guaran¬ 
tees  that  you  cannot  get  with  any  recuperative 
type  preheater. 

The  Ljungstrom  is  the  only  universally  used 
Air  Preheater — Over  750  0(P0  hp.  in  service 
in  the  U.  S.  A . 

THE  AIR  PREHEATER  CORPORATION 

25  Broadway,  New  ^’ork 


Works:  Wellsville.  X.  V.;  Aki'oIs  in 

Bo«toii  riiilailrlphin 

Buffalo  ClrvoluMil 

I'hiraco  Miiiiirapolis 

Charlotte  St.  I.oiiis 

Denver  New  Orleans 


riiilailelphin  Plttshuricli 

Clevelaiiil  Clnrlniiatl 

Minneapolis  Kansas  Cily 

St.  I.oiiis  Houston 

New  Orleans  I.os  Aiiirt'les 

San  Fraiirisfo 

Cunatliun  Mcensees:  Lammers  &  Maase,  Ltd. 
1075  Beaver  Hall  Hill,  Montreal 


Some  of  the  16  Ljungratrom  Air  Preheaters  that  have  helped  th« 
90.000-kw.  Stanton  Station  at  W’est  Pittston.  Pa.,  to  show  record 
effleienoy  and  fuel  rate.  This  is  one  of  the  world’s  largrest  instal¬ 
lations  of  regenerative  air  preheaters  and  is  sensationally  suooessful. 


At  Bayside  Station  of  Wisconsin  Public'  Service  Corporation,  four 
Ljunirstroni  Air  Preheaters  recover  heat  from  the  exit  g-ases  of 
two  boilers,  each  having  13.400  sq.ft,  of  heating  surface. 


Ljungstrbm  Independent-fan  Type  Air  Preheaters  serving  three 
1500-hp.  oil-fired  boilers  in  one  of  the  largest  power  and  lighting 
plants  in  the  South. 


tuncfstrom 

3  Air 


Preheater 


Rec.  U.S.  Pat.  Off. 


CONTINUOUS  REGENERATIVE  COUNTERFLOW 
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These  No.  42  American  Roll' 


ing  Ring  Crushers  are  each 


sizing  about  350  tons  per 


hour. 


Coal  crushing  in  your  own  power  plant  is  economical  in  direct  proportion  to  the 
efficiency  of  your  crusher  both  on  the  basis  of  fuel  costs  and  the  efficiency  with 
which  it  is  burned  in  your  boilers. 

American  Rolling  Ring  Crushers,  with  their  low  operation  cost,  due  to  many 
improved  mechanical  features,  leave  you  the  full  saving  made  possible  when  you 
buy  run  of  mine  coal. 

In  preparing  coal  that  will  burn  most  efficiently  in  your  boilers  the  American 
Rolling  Ring  principle  of  crushing  offers  a  range  of  sizes  to  meet  your  requirement. 
It  produces  a  fuel  well  within  the  limits  required  for  maximum  efficiency  in  your 
boilers. 

American  Ring  Crushers  have  produced  properly  sized  fuel  from  R.O.M.  coal 
at  less  than  2c.  per  ton.  This  cost  includes  labor,  power,  upkeep,  depreciation  and 
interest  on  investment. 

Write  for  further  detail  information  and  surveys. 


ORIGINATORS  OF  THE  ROLLING  RING  CRUSHER  PRINCIPLE 


1249  MACKLIND  AVE  •  ST- IjOUIS -MISSOURI 


'American 

Rolling  Ring  Crusher 

installations  of  the 
New  York  Edison  Co. 


Fuel  economy 


begins  at  the  crusher 
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In  the  1928  Prime  Movers’  Commit¬ 
tee  Report  on  Stokers  and  Furnaces 
to  the  National  Electric  Light  Asso¬ 
ciation — the  following  prominent 
public  utility  companies,  whose  plants 
are  equipped  with  SMOOT 
CONTROL  of  combustion  have 
furnished  statements: 


.  -  o  " 

T 


■'fr 

rf 


Brooklyn  Edison  Company  Florida  Power  &  Light  Company 

Comal  Power  Company  Narragansett  Electric  Lighting  Company 

Detroit  Edison  Company  United  Electric  Light  &  Power  Company 

Toledo  Edison  Company 

Five  of  these  companies  have  given  repeat  orders 
for  SMOOT  CONTROL  of  combustion  because  their 
own  experience  has  proved  it  to  be  economically 
indispensable. 


SMOOT  ENGINEERING  CORPORATION 

1S6  Liberty  Street  New  York 


Raymond 
Super-Mills 
installed  in 
a  large  cen¬ 
tral  station 
of  the  south- 
wesU 


Raymond  Impact  Mill 
installed  in  the  power 
plant  of  a  nursery  com¬ 
pany  in  the  middle  west. 
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Raymond  super-mills  of  the  type  shown  on  the 
■  opposite  page  have  a  pulverizing  capacity  of 60,000 
lbs.  of  coal  per  hour  per  unit.  The  small  Raymond 
Impact  Mill  shown  below  is  rated  at  600  lbs.  per  hour. 
These  extremes  in  mill  capacity  make  Lopulco  Pulver¬ 
ized  F  uel  Systems,  of  which  Raymond  Mills  are  an  impor¬ 
tant  part,  equally  adaptable  to  the  requirements  of  the 
laigest  central  station  and  the  modest  industrial  plant. 

A  pulverized  Fuel  System,  to  be  successful  must  be 
exactly  what  the  term  "System”  implies — 

A  properly  designed  combination  and  ar¬ 
rangement  of  component  parts  functioning 
as  a  complete  unit* 

A  good  mill,  although  an  important  detail,  is  not 
sufficient — pulverization  is  only  the  first  step  in  pulver¬ 
ized  coal  firing.  Burner  design  and  Furnace  design  are 
important.  But  the  Lopulco  Systems  for  burning  pulver¬ 
ized  fuel  represent  the  complete  development  of  the 
factor  most  essential — the  grouping  of  all  the  individual 
elements  into  one  complete,  properly  balanced  unit. 

Lopulco  fired  boilers  range  in  capacity  from  150 
h.  p.  to  gigantic  units  capable  of  producing  a  million 
pounds  of  steam  per  hour. 

In  total  boiler  horse  power  equipped,  size  of  units 
and  operating  results  —  Lopuleo  .  leadership  remains 
unchallenged. 


Combustion  Engineering  Corporation 

International  Combu.tion  Building  200  Madixon  Are.,  New  York 


A  Subsidiary  of 

EmiRNATIONAL  COMBUSTION  ENGINEERING  CORPORATION 


POWER  PLANTS 

From  70  H.  P.  to 
1,000,000  KW.  ult. 

BOILERS 

FromTO  to  over 4,000 
rated  boiler  H.  P. 


PULVERIZEO 
FUEL 


Complete  systems 
with  Mill  capacities 
from  600  to  60,000 
lbs.  of  coal  per  hour. 

STOKERS 

For  capacities  from 
250  to  40,000  lbs.  of 
coal  per  hour. 

WATER  COOLED 
FURNACES 

From  90  sq.  ft.  to 
4,132  sq.  ft.  of  water 
wall  surface. 

AIR  PREHEATERS 

From  217  to  66^942 
sq.  ft.  of  heating  sur¬ 
face.  . 


ENGINEERING 


LOMBARD 


ONSl  I,  rA'ri()\  with  N^'oodvvard  engi¬ 
neers  and  the  installation  of  Woodward 
Governors  will  result  in  the  turbines 
being  controlled  with  entire  satisfaction. 
“tVr'ite  for  ralalogue  M” 


WATER  WHEEL 

GOVERNORS 


Powerful,  quick-acting  oil- 
pressure  governors  in  sizes 
and  types  for  any  applica¬ 
tion  or  special  condition. 
For  many  years,  the  name 
1. 0MB AH n  has  stood 
for  reliable  service 
and  closest  regulation  gj 
obtainable. 

THE 

LOMBARD 

GOVERNORCO. 

ASHLAND.  MASS. 


WOODWARD  GOVERNOR  CO.,  Rockford,  111 


WATER  WHEEL 


High  Efficiency  in  Small  Units 

I'he  single  overhung  impulse  wheel  shown  in  the  illus¬ 
tration  represents  the  most  modern  advance  in  the  de¬ 
sign  of  small  capacity  units  for  specific  operating  condi¬ 
tions  every  detail  being  completed  with  the  same  precision 
that  characterizes  the  engineering  development  and 
manufacture  of  large  capacity  turbines.  This  plant  being 
semi-automatic,  is  arranged  for  remote  setting  of  the 
power  needle,  and  includes  all  the  essential  devices  neces¬ 
sary  to  efficient  and  safe  operation. 

THE  PELTON  WATER  WHEEL  COMPANY 

Hydraulic  Engineer* 

2985  Nineteenth  St.,  San  Francisco  100  Broadway,  New  York 


THE  BABCOCK  &  WILCOX  COMPANY 


85  Liberty  Street,  New  York 


Makers  of  Steam  Superheaters 
since  1898  and  of  Chain  Grate 
Stokers  since  1893 

BR.VNCH  OFFICES 
New  Orlbaxs,  344  Camp  Street 
IMnLADKLPHiA.  I’ackurd  IJuildiuK 
I’HOENix,  Ariz..  Heard  Building 
I’lTTSBURGH.  Famier.s  Depo.sit  Hank  Building 
I’ORTLAND,  Ore.,  Failing  Building 
Salt  Bake  City,  Kearn.s  Building 
Sax »F'rancisco,  Sheldon  Building 
Seattle.  B.  C.  Smith  Building 
Hoxolulu,  T.  H.,  Castle  &  Cooke  Building 
Havaxa,  Cuba,  Calle  de  Aguiar  104 
San  Juan,  Porto  Rico,  Recinto  Sur  r.1 


I  Builders  since  1868  of 

j  Water  Tube  Boilers 
I  of  continuing  reliability 

I  BR.VNCH  OFFICES 

I  Ati.anta,  Candler  Building 

I  Boston,  80  Federal  Street 

I  Chicago,  Marquette  Building 

I  Cincinnati,  Traction  Building 

I  t'LBVELAND,  Guardian  Building 

I  Dallas,  Texas,  Magnolia  Building 

1  Denver,  444  Seventeenth  Street 

Detroit,  Ford  Building 
I  Hous’nYN,  Texas,  Electric  Building 

I  Bos  Angeles,  Central  Building 

lininuiiiiiiMitmiinr'TnnTttiiniinMiiiiiiiiiiiitiiiiniHHiiiiiiiiiiiuiiiiiiiuiiiiMiiiiiiiniiuiiniiiiitniiiiiiiiiiiiiMiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiitiiiiiiiiiniiuiHllliliiiiiiiiiiiiiiiiiiiiiHiiiiiiiiiiiiiiiniiMiniiiiiiHiiiMiiiiitiiiiiiitiiiiiiiiiiiiiiiitiitiiHtiiiiiMiiiiiiiiilinilc 


WORKS 
Bayonne,  N.  J. 
Barberton,  Ohio 


TURBINE 

WATERWHEELS 


TURBINE 
WATERWHEELS 

Design  66  illustrates  an  up-to-date  hydro  electric  plant  equipped  with 
I.etifel  automatically  controlled  high  speed  vertical  turbines  driving  generators 
direct,  installed  on  a  low  head  water  power  that  had  been  abandoned  many 
years — That  old  water  power  is  now  a  valuable  asset.  We  also  furnish 
Leffel  high  efficiency — low,  medium  and  high  speed — turbines  developing 
thousands  of  horse  power  for  large  capacity  hydro  electric  plants. 

Let  our  engineers  show  you  what  can  be  done. 

THE  JAMES  LEFFEL  8c  CO.,  SPRINGFIELD,  OHIO 

BRANCH  OFFICES  ■  ’  * 

Y....39  Cortlandt  St. I  Minneapolis,  Minn . Plymouth  Bldg. 

. 80  Boylston  St.  I  Lancaster,  Pa . Woolworth  Bldg. 

..4th  Nat’l  Bank  Bldg.  |  Wm.  Hamilton,  Ltd.,  Peterborough,  Ont.,  Can. 


New  York,  N, 
Boston,  Mass. 
Atlanta,  . 


DESIGN  66 
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CONNERY  CONSTRUCTION 

>  ‘ 

has  made  a  reputation  in  the  foremost  Central  Stations 


Edgar  Station,  Cahokia  Station,  Delaware  Station,  Seal  Beach, 
Buffalo,  Sanford  and  many  othe^  central  stations  have  adopted 
Connery’s  Improved  Expansion  Stiffener  Construction,  for  boiler 
breechings,  preheater  ducts,  air  ducts  and  uptakes  because  it 
has  proved^  its  merit  in  actual  operation.  • 

Here  are  the  four  newest  Connery  Constructions  to  modern 
power  plant  design: 

Connery’s  Improved  Expansion  Stiffener 

“V”  shaped  projections  pressed  into  the  sheets  while  cold, 
utilizing  the  bellows  principle  to  provide  for  contraction  and 
expansion.  Electrically  welded,  air  and  moisture  tight  construc¬ 
tion  eliminates  buckling,  warping  and  internal  corrosion. 

Connery’s  Improved  Stack  Connection 

A  rigid  electrically  welded  steel  form  using  the  “V"  shaped 
expansion  stiffener,  provides  for  connection  of  stack  to  breeching 
and  for  vertical  and  horizontal  expansion.  No  other  prepared 
forms  are  needed  while  building  concrete  or  brick  stacks.  When 
grouted  in  the  stack  it  forms  a  seal  eliminating  leakage  at  the 
stack  opening. 

Connery’s  Air  Cooled  Damper 
Insures  a  continuous  flow  of  cool  air  thus  reducing  the  possibility 
of  warping. 

Connery’s  Adjustable  Covering  Attachment 
For  securing  the  asbestos  at  any  distance  from  the  breeching. 
.\  Connery  bid  on  your  next  job  will  prove  to  you  that  Connery 
Construction  costs  no  more  than  regular  construction.  Our  engi¬ 
neers  will  be  glad  to  talk  it  over  with  you. 


EDtiAR  STATION 
fMison  Eleotrio  Ill.  To. 
Stone  &  Webster,  Ine. 


Home  Office  and  Factory: 

CONNERY  &  COMPANY,  Inc 

Second  and  Luzerne  Streets,  Philadelphia,  Pa. 
Branch  Office:  New  York 


CAHOKIA  STATION 
United  Electric  Lurht  &  Power  Co, 
McClellan  &  Junkersfeld 


(roUl  Medal  awarded  to 
I'ounery  &  Company  at 
the  Philadelphia  Semilli- 
(Vnlennial  “For  Improveil 
Expansion  Compensatimr 
and  Stiffened  draft  flues 
and  damia-rs." 


DELAWARE  STATION 
Philadelphia  Electric  Co. 
(Also  Cheater  Station) 


WE  RECOMMEND 


Heat  Resisting  Paint 

Manufactured  by 

PASCHALL  VARNISH  CO.,  Phila.,  Pa, 


SEAL  BEACH  STATION 
Lob  Angeles  Gas  &  Electric  Co., 
Dwight  P.  Robinson  &  Co.,  Inc. 


Compact  Crane 


Overhead  Traveling 


OVERHEAD 
TRAVELING 
CRANES 
Box  Girder 
Double  Rolled  Beam 
Compact 
Grab-Bucket 
Transfer 
Ice  Plant 
I-Beam 
JIB  CRANES 
BRACKET  CRANES  > 


Transfer 


Transfer 


Grab  Bucket 


17  OR  ANY  SERVICE 
you  name,  there  is  a  Shepard 
Crane.  Each  type  is  perform¬ 
ance-proved  in  the  service  for 
which  it  is  recommended  and  is 
backed  by  a  quarter  century’s  ex¬ 
perience  in  the  design  and  appli¬ 
cation  of  lifting  and  load  moving 
equipment. 

With  their  Balanced  Drive,  en¬ 
closed  unit  construction  and  auto¬ 
matic  oil  bath  lubrication  they 
provide  that  which  the  user  most 
desires — enduring  care-free  crane 
service. 

Bulletins  are  available  describing 
all  of  the  equipment  listed  above. 
Write  for  copies  of  those  in 
which  you  are  interested. 


Transfer 


I’Beam 


SHEPARD 

LECTRIC  CRANE  &.  HOIST  CO, 

374  Schuyler  Av*..  Montour  Fill*.  N.  Y, 
SrancHei  in  Principal  Cities 


merm  tmies 
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Thu  advertiaement  U  the  aecond  of  a  acriea  onl- 
lining  apecific  featnres  of  C.  H.  Wheeler  Con- 
deoaer  deaign  and  conatmction. 

FACTORS  OF  CONDENSER  EFFICIENCY 

II.  Pressure  Drop 

The  pressure  drop  from  the  exhaust  steam  inlet  to  the  air 
pump  suction  should  be  a  minimum  in  a  properly  designed 
surface  condenser. 

In  C.' H.  Wheeler  Condensers,  differential  or  gradually 
diininishing  tube  spacing  from  the  steam  inlet  insures  proper 
steam  distribution  with  the  least  resistance  to  the  flow. 

Through  this  arrangement  a  negligible  pressure  drop  is 
obtained,  between  exhaust  steam  inlet  and  air  pump  offtakes. 

Thousands  of  installations  of  all  sizes  and  types  testify  to 
the  standards  of  maximum  vacuum,  conservation  of  pump¬ 
ing  power,  high  condensate  temperature  and  reliability 
common  to  all  C.  H.  Wheeler  Condensers. 


We  manufacture: 

Surface,  Jet  and  Barometric  Heat  Exchangers;  Radojet  Air 
Condensers;  Leach  Fracto  Con-  Pumps  for  vacua  up  to  29.95 
densers;  Oil  Vapor  Condensers  inches;  Forced  and  Natural 
for  High  Vacuum  Distillation;  Draft  Cooling  Towers* 

C.  H.  WHEELER  MFC.  COMPANY 

19th  Street,  Lehigh  &  Sedgley  Avenues 
PHILADELPHIA,  PA. 

CH.WHEELER^  PHILADELPHIA 


icordin 


an  aid  to 


By  reference  to  the  daily  records  available 
through  the  use  of  Bristol’s  Recording 
Instruments,  engineers  are  able  to  keep  a 
close  check  on  operating  conditions  and 
hence  on  efficiency  all  through  the  station. 

The  engineers  for  the  Hudson  Ave.  Station, 
Brooklyn  Edison  Co. ;  Hell  Gate  Station 
of  the  United  Electric  Light  &  Power  Co.; 
the  Devon  Station  of  the  Connecticut  Light 
and  Power  Co.  and  many  other  utilities 
have  installed  Bristol’s  Recording  Instru¬ 
ments.  These  and  many  other  stations 
designed  to  operate  at  a  very  high  economy 
have  taken  every  precaution  in  selecting 
accurate  instruments.  As  can  be  seen 
Bristol’s  are  used  almost  evervwhere. 
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Instruments 


better  operation 


And  there  is  a  Bristol’s  Recording  Instru¬ 
ment  for  every  need.  Not  only  a  complete 
line  of  Electrical  Recording,  but  also  all 
kinds  for  use  in  the  power  plant,  including : — 

Voltmeters  Pyrometers 

Ammeters  Psychrometers 

Wattmeters  Electrical  Operation 

Millivoltmeters  Mechanical  Motion 

Shunt  Ammeters  Tachometers 

Frequency  Meters  Revolution  Counters 

Pressure  Gauges  Temperature  Control 

Vacuum  Gauges  Equipment 

Liquid  Level  Gauges  Long  Distance  Trans- 

Thermometers  mitting  System 

Our  nearest  sales  engineer  can  advise  in  regard 
to  proper  application  of  Bristol’s  Recording  Instru¬ 
ments  in  your  plant. 

Valuable  data  on  measuring  and  recording  is 
given  in  Bristol’s  Electrical  Catalogs,  including — 
Voltmeters,  Ammeters,  Wattmeters — illustrated  in 
a  wide  variety  of  models  for  permanent  mounting 
and  portable  use.  Send  for  these  catalogs. 

THE  BRISTOL  CO.,  Waterbury,  Conn. 
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More  Edqe  Moor  CROSS  DRUM  Boilers 
for  West  Virginia  Pulp  &  Paper  Company 


Two  825  units  for  425  lbs*  pressure  —  18™  Older 


The  West  Virginia  Pulp  &.  Paper  Com¬ 
pany’s  eighteenth  order  for  Edge  Moor 
Boilers  covers  two  cross  drum  units  of  825 
B.H.P.  each,  built  for  425  lbs.  working  pres¬ 
sure,  for  installation  in  the  Covington,  Va., 
plant.  This  is  practically  a  duplicate  of  their 
seventeenth  order,  dated  August,  1926. 

The  new  boilers  for  Covington  will  be 
equipped  with  water  walls  of  the  bare  tube 
type,  also  designed  and  built  by  Edge  Moor. 
These  will  be  connected  directly  into  the 


Boilers  dates  back  to  1899,  since  which 
time  they  have  bought  fifty-six  units  total¬ 
ing  34,041  B.H.P.  for  service  in  their  plants 
at  Covington,  Va.;  Piedmont,  W.Va.;  Me- 
chanicsville,  N.Y.,  and  Tyrone,  Pa. 

Convincing  proof  of  Edge  Moor  service  is 
contained  in  this  thirty-year  record  of  “repeat 
orders.”  The  same  service  is  available  to 
every  steam  plant. 

EDGE  MOOR  IRON  COMPANY 


boiler  circulation. 


Established  1668 


The  West  Virginia  Pulp  & 
Paper  Company’s  experi¬ 
ence  with  Edge  Moor 


EDGE  MOOR,  DELAWARE 


The  boilers  are  of  two-pass  type,  with  super 
heaters,  economizers  and 
air  preheaters,  and  equip-  TT^ 

ped  for  pulverized  coal  1^ 

firing.  I  II  ^ 


Chicago 


Los  Angeles 


Charlotte 


G-R 

Evaporator 
Systems 
supply  over 
9,000,000 
B.  Hp. 


Apparatus 


September  29, 1928 


Protecting  the  boilers 
from  scale 


■  *■  • 


The  place  to  deal  with  scale-forming  solids  in 
the  boiler  feed  make-up  is  outside  the  boilers — 
not  inside. 


A  G-R  Evaporator  completely  removes  all  impuri¬ 
ties  from  any  hard,  salty  or  dirty  raw  water  before 
it  reaches  the  boiler,  and  feeds  into  the  boiler  only 
absolutely  pure  distilled  water. 


G-R  Evaporator-equipped  plants  are  permanently 
free  from  scale  troubles.  The  saving  in  wasteful 
blowdowns  and  costly  tube  cleaning  usually  pays 
for  the  evaporator  in  18  months  or  less,  and  the 
boilers  are  enabled  to  operate  at  far  higher  ratings 
without  danger  of  priming. 


Write  for  full  information. 


The  Griscom-Russell  Co. 

285  Madison  Ave. 

New  York 

Philadelphia  St.  Louis 

Boston  Kansas  City 

Rochester  New  Orleans 

Pittsburgh  Houston 

Columbxis  Dallas 

Massillon  Charlotte 

Indianapolis  •  Atlanta 
Chicago  San  Francisco 

Cleveland  Los  Angeles 

Detroit  Seattle 

Milwaukee  Denver 

Minneapolis  Tulsa 

For  Canada:  Riley  Engineering 
and  Supply  Co.,  Ltd.,  Toronto 


5463  TONS 


Newport  News 
Hydro-electric 
Equipment 

at 

Conowingo 


The  shipment  of  this  tonnage  of  com¬ 
pletely  assembled  equipment  to  Cono¬ 
wingo  in  itself  constituted  an  engineering 
problem  solved  only  by  the  unequalled 
situation  and  facilities  of  the  Newport 
News  plant.  The  50  crest  gates,  each  40 
ft.  wide  by  22  ft.  6  in.  high,  weighing  42 
tons  each,  the  three  regulating  gates  (24 
tons  each)  and  the  service  gate  (54  tons) 
were  shipped  by  barge. 

Newport  News  equipment  plays  a  large 
part  in  the  operation  of  the  new  Conowingo 
power  project.  Flood  control  is  obtained 
with  the  50  crest  gates  and  the  3  regulat¬ 
ing  gates. 

Trash  is  kept  from  entering  the  turbines 
by  means  of  the  Newport  News  electrically 
welded  racks,  which  in  turn  are  kept  clean 
by  a  Newport  News  Mechanical  Rack  Rake. 

The  size  and  efficiency  of  Newport  News 
equipment  at  Conowingo  is  testimony  of 
ability  to  render  service  in  hydro-electric 
developments. 

Other  Newport  News  equipment  at  Cono¬ 
wingo  consists  of  4  Sectional  Head  Gates, 

2  Station  Service  Head  Gates,  40  Stop  Logs, 

8  Stop  Log  Seals,  1  Station  Service  Stop 
Log,  8  Draft  Tube  Stop  Logs,  70  Racks,  28 
Rack  Frames,  2  Station  Service  Racks,  4 
Station  Service  Rack  Frames  and  Guides 
for  all  Gates,  Stop  l.ogs  and  Racks, 


MEWPORT  NEWS 


Hydro-Electric  Division 

Newport  News  Shipbuilding  .\nd  Dry  Dock  Co. 

Newport  News,  Virginia  Charlotte,  N.  C.  New  York:  233  Broadway 


H 

L<! 

N 
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Badger  Double  IVelding  Self~Equalizing  Expansion  Joints  IVith  Structural  Steel  Anchor  and  Guides 


Badger  Flanged  Type  Double  Expansion 
Joint  icith  Structured  Steel  Anchor  and 
Guides. 


The  new  Badger  bulletin  also  describes 
all  types  of  single  and  multi-corru¬ 
gated  Badger  Expansion  Joints  for  use 
on  overhead,  low  pressure  and  vacuum 
heating  lines. 

Send  for  your  copy  now. 


Reduce  installation 
cost  and  protect 
underground  piping 

Badger  Welding  or  Flanged  Type  Double  Expan¬ 
sion  Joints  with  anchorage  and  service  outlets  are 
now  furnished  in  complete  units  with  structural  steel 
guides,  that  maintain  the  pipe  in  accurate  alignment. 
These  units  simplify  installation  and  insure  long 
trouble-free  service  without  attention. 

The  expansion  elements  consist  of  one  piece  de¬ 
oxidized  copper  sleeves,  that  are  corrugated  by  a 
special  rolling  process  which  produces  uniformity  in 
contour  and  thickness  of  metal.  They  can  neither 
stick  nor  leak.  External  machined  equalizing  rings, 
distribute  all  movements  evenly  among  all  the  cor¬ 
rugations. 

Guaranteed  to  200  lb.  working  pressure. 


Badger  Engineering  Service 

Badger  engineers  are  designers,  manufacturers  and  installation  experts 
for  the  following  and  kindred  power  plant  products :  Pipe  Bends,  Chemical 
Apparatus,  Copper  and  Sheet  Metal  Work,  Copper  Boilers. 

E.  B.  BADGER  &  SONS  CO. 


New  York:  271  Madison  Ave. 


75  Pitts  Street,  Boston,  Mass. 

Representatives  in  all  prineisml  cities 


Chicago:  2831  South  Parkway 


$adg|E 


] 


kl 
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“"YALE 

electric  Industrial  Trucks 


MARK 


™e  one  man  gang 


tke  **Oue  Man  Gang,**  the  Yale  electric  Industrial  Truck 
or  Tractor  cancels  transportation  costs  in  your  plant 

Y ale  Handles  Loads  Better  —  Y ale  equipment  Is  Best 


The  Yale  dC  Towne  Mfg.  Co.,  Stamford,  Conn.,  U.  S.  A. 


Canadian  Branch  at  St.  Catharines,  Ontario  ^ 

Hoistinji>*'»<iConveyinj{  Systems 

YALE  MARKED  IS  YALE  MADE 


IVES  to  a  floor  of  concrete,  mastic,  asphalt 
VJTor  composition,  the  quality  which  none  of 
these  materials  themselves  possess — the  ability 
to  resist  shock  and  abrasion.  In  this  improved 


P-192 


COMTIMUOUS 
FLOOR 

G 


flooring  construction,  embedded  bars  of  tough 

4 

Steel  take  the  impact  of  falling  loads  and  the 


7 


Irving, 

Armoring 

is  a  continuous  trussed 
structure  of  steel — not 
a  grouping  of  inde¬ 
pendent  plates  or 
panels.  Weak  butt 
joints — sure  to  yield 
under  service — are  re¬ 
placed  by  the  "Stream¬ 
line”  lapped  joints,  giv¬ 
ing  smooth  continuity 
in  every  direction.  The 
armoring  cannot  work 
loose — it  is  a  perma¬ 
nent  part  of  the  floor. 


grinding  wear  of  rolling  loads.  Breaks,  cracks, 
irregularities  are  impossible  —  the  initial 
evenness  of  the  floor  persists  indefinitely. 

Write  for  Bulletin  K~4, 

IRVING  Iron  Works  Go. 

Long  Island  City.  N.Y.  U.S.A. 

Established  in  1902 

ATLANTA.CA.  BALTIMORE. MO.  BIRMINGHAM. ALA  BOSTON. MASS  BUFFALO.  N  Y.  CHICAGO.  ILL.  CINCINNATI  OHIO 
CUVCLAND.OHIO  OALLAS.TEXAS  DENVER.  COLO.  DETROIT.  MICH.  EL  PASO.  TEXAS  HAVANA.  CUBA  HOUSTON.TIXAS 
IHOIAHAPOUS.IMO.  KANSAS  CITY.  MO  KNOXVILLE.TENN  MEXICO  CITY.  HEX  MILWAUKEE.WIS  MINHE APOUS.  MINN  MONTREAL  P.Q. 
PNILADEIFMIAPA.  PITTSBURGH.PA.  ST.LOUIS.MO.  SAN  FRANCISCaCAL  SALT  LAKE  CITY.  UTAH  SEATTLE.WASH  SCRANTOH.PA  UTICAJX 
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Centerlined  Inlets  and  Outlets! 


Save  power — Simplify  plant  layout — 
Improve  plant  appearance 


An  induced  draft  fan  efficient  in 
itself,  does  not  always  guarantee  low 
cost  operation.  If  poorly  designed  inlets 
and  awkwardly  shaped  flue  connections  are 
used  with  such  a  fan,  much  power  is  con¬ 
sumed  in  overcoming  the  friction  losses 
created.  To  prevent  this  wastage  and 
provide  for  minimum  friction  in  the  flow 
of  gases.  Turbovane  Type  ID  fans  are 
built  with  centerlined  inlets  and  outlets. 

Because  of  this  feature,  the  Type  ID 
can  be  set  in  a  straight  flue  section.  The 
use  of  awkward  right  angle  bends  for 
inlet  connections  is  made  unnecessary. 
Turbovane  ID  inlets,  scientifically  de¬ 


signed,  are  built-in — made  a  part  of  the 
fan  itself.  Thus,  a  direct  path  for  gases 
is  afforded  that  reduces  friction  to  a  mini¬ 
mum — saves  power  and  raises  efficiency. 

Centerlined  inlets  and  outlets  do  more 
than  assure  induced  draft  economy.  Plant 
layout  is  simplified  by  the  use  of  straight 
flues  and  simplification  always  results  in 
improved  appearance  of  the  plant. 

Other  features,  including  spiral  inlets, 
direct  motor  drive,  and  new  wheel  design, 
also  play  an  important  part  in  making  the 
Turbovane  Type  ID  a  highly  efficient 
induced  draft  unit.  Our  nearest  office  will 
gladly  supply  full  details. 


B.  F.  STURTEVANT  COMPANY,  HYDE  PARK,  BOSTON,  MASS. 


Atlanta 

Charlotte 

Dallas 

Indianapolis 

Minneapolis 

Rochester 

Blrminirhani 

Chicago 

Denver 

Kansas  City 

New  York 

St.  Louis 

Boston 

Cincinnati 

Detroit 

Los  Angeles 

Pittsburgh 

San  Francisco 

Buffalo 

Cleveland 

Hartford 

Milwaukee 

Portland 

Seattle 

Camden  Washinirton.  D.  ('. 

Canadian  Offices  at;  Toronto.  Montreal,  and  Onlt.  Ont.  Also  .Xgents  in  principal  Foreign  Countries 


K  t  O',  u.  s  p  AT  or  r. 


STEAM  TURBINES--FOR.CED  AND  INDUCED  DRAFT  FANS --ELECTRIC  MOTORS 
FUEL'ECO.NOMIZERS'— GENERATING  SETS^AIR  PREHFATEFLS 


ELECTRIC  MOTOR  "MAINTE¬ 
NANCE”  PROBLEMS  ARE 
SOLVED  WHEN  YOU  USE 
THIS  MOUNTING  WITH  SRB 
LUBRI-SEAL  BALL  BEARINGS 


Dirt  will  not  enter— lubricant  will  not  leak  out. 
Uniform  air  gap  will  be  maintained  because 
ball  bearings  properly  protected  will  not  show 
measurable  wear  after  years  of  constant  service. 


STANDARD  STEEL  AND 

Plainville 


BEARINGS  INCORPORATED 
Connecticut 


liii 


Union 


Vol.92.  No.  1 3 


Showing  complete  cylinder, 
which  is  of  solid  cast  brass 
with  renewable  copper  seg¬ 
ments,  being  lifted  through 
top  of  head.  The  only  tools 
needed  for  complete  over¬ 
hauling  of  a  Union  Drum  are 
a  pair  of  gas  pliers  and  a  screw 
driver.  All  parts  cadmium 
plated  except  frame,  which  is 
finished  in  black  Japan. 


Anew  s 


o 


Reversing  type 


Non-reversing  type 


Here  c^iplete  line  of  drum  control¬ 
lers,  en^er^new  throughout,  and  far 
ahead  or^^;^ual  type  of  drum  switch 
in  every  d?ffil  ^he  result  of  many  years 
of  specializ^ijgn^li^  embodying  practi¬ 
cal  suggestiorH^f^to  many  field  men, 
we  believe  thaf^fie^^^ontrollers  are 
without  an  equal  CTlik^p^^ket  today. 
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A  typical  installation.  150  hp.  drum  with 
spe^  regulating  resistor  and  panel  for 
primary  protection  of  the  motor.  This  appar¬ 
atus  is  complete,  including  interlocks,  low 
voltage,  and  overload  protection.  A  100% 
safe  installation. 


nim^o^trollers 

arked  amance 


Union  Drums  are  built  up  of 
unbreakable  material  and  are 
therefore  shipped  in  light 
crates.  Light  original  weight 
and  light  packing  insure  low 
freight  charges. 


Although  Union  Drums  are 
built  to  the  highest  mechan¬ 
ical  and  electrical  specifica¬ 
tions  without  primary  regard 
to  cost,  they  are  attractively 
priced.  Every  dollar  invested 
in  them  will  give  a  good 
account  of  itself. 


Union  Drums  are  mounted  in  AnlAak- 
able  frames,  with  pressed  stee/ba«  and 
sides  welded  to  malleableyfroy  head 
and  bottom.  This  const ru/B<y  makes 
them  very  light  in  weigh^  TjPe  entire 
finger  assembly  can  be  ^adi^removed, 
by  taking  off  cap  sc^w^^t  top  and 
bottom.  ^ 

Made  for  re ve rsinfl^md,  afl^^eversing  service. 

H^rife  Pufi^ation  No.  500X. 


turing  Co 


’  SYSTEM 


HAMMER 


Efficiency 

always  out'cams  its  cost 


C-H  Valve  Control  saves  labor — brings  every  valve  under  in¬ 
stant  control,  responsive  to  the  touch  of  a  finger.  Because  C-H 
Control  operates  any  valve  in  a  fraction  of  the  time  required 
by  hand,  even  though  rusty  or  “sticky,”  it  saves  time — protects 
men  and  equipment  in  emergencies. 

With  C-H  Valve  Control  proper  sequences  of  valve  opera¬ 
tion  can  be  established  and  followed  automatically — an  inval¬ 
uable  feature  for  fool -proofing  equipment,  for  increasing  the 
efficiency  and  safety  of  any  plant. 

Considering  such  advantages,  why  not  start  a  thorough  investigation 
now  by  simply  writing  for  the  booklet  ”  Modern  Valve  Control  Practice"? 

The  CUTLER- HAMMER  Mfg.  Co. 

Pioneer  Manufacturers  of  Electric  Control  Apparatus 
a  1280  St.  Paul  Avenue  -  Milwaukee,  Wisconsin 


The  turbine  room  of  the  Southern  California 
Edison  Co.,  Long  Beach,  Calif,  "where  two  C-H 
Valve  Control  Units  are  installed.  T)esigned 
and  built  by  Stone  SffV ebster,  Inc.,  Boston,  Mass. 


C-H  Valve  Control  Unit 
These  smits  can  be  installed 
any  distassce  from  the  opfr- 
ating  tsnit  on  the  valve.  They 
may  be  mounted  smgly  or 
grouped  on  a  panel — located 
at  any  safe,  convenient  place. 
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TRADITION 


‘‘Here,  Lad  .  .  . 


Yes,  Pop  .  .  . 


I  don’t  want  to  seem  arbitrary  in  hold¬ 
ing  off  buying  those  ‘Line-Weld’  motors,  even 
though  all  the  factories  around  here  are 
doing  it. 

I  just  want  to  be  sure  I’m  right.  You  know 
someone  has  said,  ‘I’d  rather  be  right  than  be 
President’.” 


**  Line -Weld**  Superiority 
is  due  to: 

1.  Larger  Shafts 

2.  Larger  Bearings 

3.  Better  Insulation 

4.  Stronger  Frame  (Steel) 

5.  Greater  Overload  Capacity 


but  it’s  perfectly  possible  to  be  both. 

In  your  job  as  president  you  are  supposed  to 
do  everything  possible  to  produce  the  savings 
that  make  a  satisfactory  net. 

Now,  every  time  a  motor  is  taken  out  of  service 
due  to  bearing  trouble  ( and  that’s  our  biggest 
bill  in  motor  maintenance)  it  isn’t  the  cost  of 
the  bearing  but  the  loss  in  production  that 
runs  so  high. 

On  our  5  h.p.  motors  the  bearings  measure  4  sq.  in. 

Those  on  the  ‘Line-Weld’  are  7\  sq.  in. 

The  bigger  bearings  and  shafts,  better  insulation  and 
bigger  ventilation  area  of  the  ‘Line-Weld’  are  features 
that  you  get  only  with  that  motor. 

Those  features  produce  REAL  savings  in  production. 

Remember  that,  because  you  know  saving  is  like 
blonde  hair —  very  little  of  it  is  real.” 


The  Lincoln  Electric  Co.,  Dept.  No.  1  -9,  Cleveland,  Ohio 
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Four  outstanding  features 


of  the  G'E  capacitor-motor 


High  power^factor  and  low  starting  current  minimize 
investment* 


Simple  construction,  with  no  commutators  or  brushes, 
practically  eliminates  servicing* 


High  efficiency  cuts  operating  costs* 

Remarkable  torque  characteristics  and  quiet  operation 
provide  satisfactory  performance* 

A  contribution  by  General  Electric  to  the  advancement 

of  power  distribution 

This  single-phase  motor  was  developed  by  General  Electric  primarily  for 
use  in  its  refrigerators.  It  consists  of  a  simple  squirrel-cage-type  motor  com¬ 
bined  with  a  simple  and  compact  capacitor.  It  is  the  ideal  power  unit  for 
refrigerator,  oil-burner,  and  similar  household  service. 

Simple,  quiet,  reliable;  with  high  power-factor  and  high  efficiency;  with 
remarkable  torque  characteristics;  with  no  commutators  or  brushes — no 
wonder  this  power  unit  so  appeals  to  distributors  of  electric  power. 

The  thousands  already  in  use  testify  to  its  performance.  It  is  a  motor  you 
can  install  and  forget.  For  complete  details,  apply  to  the  nearest  G-E  office. 


The  serious  problems  in  distribution,  arising  from  the  vastly  in¬ 
creased  use  of  electric  power  in  households,  are  solved  by  the 
G-E  capacitor-motor — a  power  unit  with  all  the  desirable  char¬ 
acteristics  demanded  by  engineers  of  power  companies.  Com¬ 
mercial  men  are  equally  interested  in  this  development — a 
contribution  by  General  Electric  to  the  advancement  of  power 
distribution. 


lUlllimilllllllllllfflUUUIUIUJIlllllUlllllllllllllllllllllllltlllintlllllllllMllllllllllllllllHillllllllilMMiiiniiiriiiiiilliiliiiiiiiiiiliiMMiiiiiiiiiiiiiiiiiiMlliinMiliiiiiiiiiiiiiriiiiiiiiiiifiiiiiiMiiiiiiiiiiu 


198 


ELECTRICAL  WORLD 


Vol.92.  No.13 


ottotalion 


on  your  securities? 

Depends  largely  on  public  opinion 
.  .  .  influenced  by  the  quality 

of  your  service.  Whatever  else 
you  do,  remember  that  good-will 
and  quality  of  service  can  be  given 
at  a  profit  only  when  your  gener¬ 
ators,  motors  and  rotaries  are 
equipped  with  the  proper  brushes. 


Realization  of  that  fact  and  search¬ 
ing  tests  have  led  Speer  Brushes  in¬ 
to  many  of  the  most  important 
utility  plants. 


SPEER  CARBON  COMPANY,  Saint  Marys,  Pennsylvania 


Speer  Carbon  Brushes 

_ J. _  ®  2790  It 


. . . 


ANTIQUES  I 


WHEN  a  USG  brush  heaves  its 
last  sigh — it’s  an  antique — not 
prematurely  gray.  USG  brushes  last 
so  long  they’re  nearly  forgotten — 
because  while  they  last  they  operate 
smoothly — silently — efficiently. 

Try  a  set  of  USGs  on  any  motor  in 
your  shop.  When 
they’re  ready  for  the 
ashcan  you’ll  be  so 
much  older  you’ll 
wonder  when  they 
put  ’em  on. 

THE  UNITED  STATES 
GRAPHITE  COMPANY 

SAGINAW,  MICHIGAN 
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i  DETROIT  ELECTRIC  FURNACES  | 

I  will  I 

I  Build  Power  Business  | 

i  for  I 

I  THE  CENTRAL  STATION  I 

=  Let  us  help  increase  your  revenue  = 

I  Detroit  Electric  Furnace  Co.  I 

I  825  W.  Elizabeth  St..  DETROIT  I 
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— an  accepted  protec-  | 
dve  coating  for  hot  | 
water  and  steam  I 
surfaces  of  boiler  | 
plant  equipment.  | 

Write  for  Bulletin  i 

I  The  DAMPNEY  CO.  OF  AMERICA,  Hyde  Park,  Mass.  | 
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Vie  to  24  Ions  C 


Ten  Standard^ize's  Vie  to  24  Ions  edacity  | 
Most  Rapid  and  efficient  for  maKing  = 

Tool  Ste^,  Alloy  St««Li,fbr0ine  Stoele  i 
Stoel  Casting.  Malleable  Iron,  Greylron  i 
Ciu*bida.  Ferro-AUoya  etc.  i 

PITTSBIJRSHIUCTiaCFUroiACfccORPOIlAnM  I 
RO.  Box  UaST  PITTSBURSH.  BfL, 
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ZOBELL 

ELECTRIC 

MOTORS 


Superior  I  to  5  H.P.  motor*.  D.C.  or  A.C^ 
built  on  a  sectionalized  plan.  Can  be  uaed 
for  special  application*  without  excesaiv* 
developing  cost.  Write  for  Bulletin. 

Zobell  Electric  Motor  Corp.,  Garwood,  N.J. 
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Chain  Drives  for  Every  Service 


INK-BELT  builds  every  type  of  efficient  and  positive  power  trans¬ 
mission  for  any  horsepower:  for  high  or  low  speeds;  or  for  mini¬ 
mum  or  maximum  reductions. 


We  are  therefore  in  a  position  to  offer 
unprejudiced  recommendations  as  to 
the  type  of  transmission  most  suitable 
for  existing  conditions. 

In  every  industry — on  practically  every  type  of 
machine,  Link-Belt  Silent  Chain  today  is  proving 
its  claims  to  greatest  reliability,  efficiency  and 
economy.  Its  action  is  positive  under  all  conditions. 
By  actual  test  it  delivers  98.2%  of  the  energy  of  the 
prime  mover.  Send  for  copy  of  Data  Book  No.  125. 


Link-Belt  “Proof-Tested”  Steel  Roller  Chain 
has  greater  “chain  mileage”  built  into  it  by  the 
use  of  the  famous  Link-Belt  Curled  Roller,  care¬ 
ful  selection  of  materials,  and  heat  treatments 
of  all  parts.  Furnished  in  single  and  multiple 
strand  widths.  Data  Book  No.  257  sent  upon 
request. 


LINK-BELT  COMPANY 

Leading  Manufacturera  of  Elevating,  Conveying,  and  Power  Tranamisaion  IbSachinery  and  Chaina 
CHICAGO,  300  W.  Perahing  Road  INDIANAPOLIS.  P.  O.  Box  85  PHILADELPHIA.  2045  W.  Hunting  Park  Ave. 

AahUnd,  Ky.  -  •  100  W.  WincbMter  Ave.  Charlotte,  N.  C.  009  Commercial  Bank  Bide.  Huntincton,  W.  Va...  Robeon-Priebard  Bids.  New  York  ...  3670  Woolworth  Bids. 

Atlanta  ....  SI  1  Haaa-Howell  Bids.  Cincinnati  ...  419  Union  CentraiBlds.  Kansas  City,  Mo.,  BL.  430, 1002  B^timore  Ave.  Pittsbursh  ......  333  Fifth  Are! 

Baltimore.  Md.,  R.  800  Maryland  Trust  Bids.  Cleveland  ....  S37  Rockefeller  Bids.  Louisville,  Ky.  •  ...  349  Starks  Bids.  St.  Louis  ......  3038  Olive  St! 

Birminsham.  Ala.  •  229  Brown-Mars  Bids.  Dallas,  Texas  •  1221  Mercantile  Bank  Bids.  Milwaukee  •  Room  1403,  425  E.  Water  St.  Utica.  N.  Y.  .....  131  Genesee  St! 

Boston  .....  1 103-4  Statler  Bids.  Denver  ......  620  Boston  Bids.  Minneapolis,  Minn.  .  .  .  418  S.  Third  St.  Wilkes-Barre  •  826  Seoond  Nst’l.  Bank  Bids. 

Buffalo  ...  .  554  Ellicott  Suuare  Detroit  .....  .  5938  Linsdale  Ave.  New  Orleans  ....  -021 S.  Peters  St. 

H.  W.  CALDWELL  A  SON  CO.:— Chieaso,  2410  W.  18th  St.;  New  York.  2070  Woolworth  Bids. 

UNK-BELT  MEBiSE  A  GOTTFRIED  CO.: — San  Francisco,  19th  and  Harrison  Sts.;  Los  Anseles,  301-309  S.  Anderson|,St. ;  Seattle.  820  First  Ave..  8. 

Portland,  Ore.,  07  Front  St.;  Oakland,  Calif.,  520  Third  St. 

In  Canada — LINE-BELT  LIMITED — Toronto;  Montreal;  Elmira.  Ont. 


SILENT  AND  ROLLER  CHAIN  DRIVES 
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Use  the 

Right  Motor 


Whatever  you  need  in  motors  .  .  .  me- 
.  chanical  simplicity;  automatic  starting; 
jK!  high  efficiency  in  starting  and  in  running ; 
adjustable  speed ;  quietness ;  regulation  of 
.  power-factor;  protection  from  fumes  or 
ilv  dust  •  •  •  Wagner  makes  every  commercial 
type  of  alternating  current  motor. 


WAGNER  ELECTRIC  CORPORATION  4^ 

6400  Plymouth  Avenue,  St.  Louis,  U.  S.  A. 

WAGNER  SALES  OFFICES  &  STATIONS  IN  25  PRINCIPAL  CITIES  4|,. 

Products  :  FANS  ....  Desk,  Wall  and  Ceiling 
TRANSFORMERS. . .  Power,  Distribution  and  Instrument  jUb- 
MOTORS  . . .  Single>phase,  Polyphase  and  Direct  Current 


Wagner  engineers  invite  you  to  submit  your  motor  IK! 
problems.  They  can  advise  without  prejudice.  ^ 
Literature  on  request.  10-763i>l 
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Ribohm 

1.  A  metal  ribbon  of  appropriate 

aize  and  alloy 

2.  la  punched  and  formed  into  a 

"U”  ahapcd  channel  and 

3.  After  flattening  at  the  enda  and 

center 

I.  Is  bent  into  a ‘T”  shape,  forming 
a  complete  reaiative  element, 
aeveral  of  which  make  up  the 
complete  rheostat  illustrated 
above. 


Bar-Type  Ribohm 

1.  A  metal  ribbon  of  appropriati 

size  and  alloy 

2.  Is  punched  and  formed  into  a 

"U”  shaped  channel  with  pro¬ 
vision  for  mounting  and  extra 
terminals  and, 

3.  After  flattening  at  the  ends, 

4.  la  formed  with  specially  shap^ 

bends  into  a  continuous  resis¬ 
tive  element,  as  illustrate*! 
above. 


Standard  and  Ribohm  Resistors 


IF  YOU  manufacture  electrical 
control  equipment  employ¬ 
ing  large  current  capacity  re¬ 
sistors  and  rheostats,  Ribohm 
should  be  considered. 

Ribohm  is  a  patented  resistive 
element  made  only  by  the 
Ward  Leonard  Electric  Co. 
It  was  developed  to  take  the 
place  of  bulky  or  heavy,  or 
fragile  resistors,  such  as  cast 
iron  grids,  in  heavy  duty 
circuits. 

Seven  years  of  actual  service 
in  the  field  have  proved  the 
superiority  of  Ribohm  Re¬ 
sistors  in  a  great  many  appli¬ 
cations  now  using  resistors 
of  other  types.  The  advan¬ 
tages  and  limitations  of  Rib¬ 
ohm  are  known  to  us.  Your 
engineering  department  will 
find  ours  ready  to  coopjerate 
in  determining  the  best  ap¬ 
plication  of  Ribohm  to  your 
apparatus. 

4c  ♦  He 

Ribohm  Resistors  are  made  in 
two  forms  which  are  identical 
electrically :  ( 1 )  Standard 

Ribohm  consists  of  individual 
“V”  shajjed  resistors  which 
are  mounted  in  groups  upK>n  a 
suitable  panel  or  base.  This 


assembly  frequently  eliminates 
all  internal  wiring  back  of  the 
panel.  (2)  Bar-Type  Ribohm 
is  a  continuous  element  from 
terminal  to  terminal,  except 
where  tapered  resistance  is 
required.  The  continuous  ele¬ 
ment  eliminates  entirely,  all 
contact  resistance. 

Both  tyjDes  of  Ribohm  are 
made  of  a  special  metal  ribbon 
of  appropriate  size  and  alloy, 
formed  into  a  “U”  channel  for 
structural  strength,  and  then 
bent  into  the  proper  shape  for 
mounting.  The  cross  section 
of  the  formed  element  is  uni¬ 
form,  thus  eliminating  “cur¬ 
rent  crowding”  and  conse¬ 
quent  non-uniform  heating. 
The  channel  shap>e,  and  sp>ecial 
form  of  the  bends,  gives  an 
element  which  is  light,  rigid, 
strong,  and  entirely  self-sup- 
jx>rting,  even  under  exacting 
operating  conditions. 

The  method  of  mounting  and 
shape  of  the  bends  permits 
expansion  and  contraction 


without  stress  to  either  the 
resistive  element  or  mechani¬ 
cal  support.  The  little  mass 
and  great  structural  strength 
of  Ribohm  makes  it  the  ideal 
unit  for  use  where  excessive 
vibration  exists. 

Unlike  cast  grids  and  other 
types  of  resistors,  Ribohm 
resists  corrosive  action  by 
moisture  and  atmospheric 
gases. 

Weight  for  weight,  Ribohm 
will  dissipate  more  energy  con¬ 
tinuously  than  any  other  re¬ 
sistor  of  the  same  rating,  and 
will  occupy  less  volume  in 
meeting  this  condition. 

The  weight  of  a  Ribohm  ele¬ 
ment  is  approximately  10% 
of  a  cast  grid  of  the  same  rat¬ 
ing.  The  complete  Ribohm 
assembly  weighs  from  25% 
to  33%  of  an  equivalent  cast 
grid  assembly.  It  is  lighter 
than  ANY  other  resistor  of  the 
same  rating. 

You  will  find  Ward  Leonard 
ready  to  work  with  you  on  the 
application  of  Ribohm  to  your 
control.  Ask  for  a  representa¬ 
tive  to  call,  or  we  shall  gladly 
send  you  Bulletins  on  the 
subject. 


WARD  LEONARD  ELECTRIC  CONTROLLING  DEVICES 
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Nothing  To  Wear  Out  In 

FASTIS  COUPLING 


The  greatest  forward  step  in  the  history  of 
flexible  coupling  design — elimination  of  flexible 
materials.  In  the  six  years  since  the  introduction  of 
Fast’s  couplings,  they  have  demonstrated  that  elimi' 
nating  flexible  materiab  eliminates  replacements 
forever. 

Two  spur  gears,  one  on  each  shaft  end,  are  com¬ 
pletely  and  continuously  meshed  in  oil  with  the  in¬ 
ternal  gears  of  a  floating  sleeve.  The  shafts  and 
sleeve  turn  noiselessly  as  one  unit,  allowing  free 
angular  and  lateral  movement. 

Instead  of  misalignment  being  absorbed  by  flexi¬ 
ble  bushings,  pins,  sprinp,  discs  or  grids,  oil  between 
the  gear  teeth,  under  high  centrifugal  pressure,  carries 
the  load.  There  is  no  power  loss  and  the  coupling 
will  last  at  least  as  long  as  the  connected  machines. 


Diagrams  show  now 
FAST’S  takes  care  of 
all  misalignment. 


THE  BARTLETT  HAYWARD  CO. 

200  Scott  Street  BALTIMORE.  MD. 

for  free 

BOOK 


m  Write  today 


rhis  Conpllng  Does  What 
a  Coupling  Should  Do 


WASHERS 


The  best  way  of  taking  care  of  trouble 
is  to  prevent  it.  That’s  what  a  Falk 
Flexible  Coupling  does.  Vibration  and 
shock,  repeated  impacts,  cause  most  of 
the  trouble  on  direct  connected  drives. 
The  Falk  Coupling  absorbs  these  causes 
of  trouble  as  readily  as  it  accommodates 
misalignment  resulting  from  other 
causes.  The  design,  which  takes  up 
shock,  makes  this  coupling  truly  flexible. 
It  gives  free  end  float  at  all  loads.  No 
binding  in  its  action  to  set  up  end  thrust 
or  cross  pulls.  No  wearing  parts  to  lock 
in  an  off  position.  An  engineered  pro- 
duct  throughout.  The  Falk  Coupling 
carries  an  unqualified  guarantee.  These 
couplings  arc  economical  in  any  service 
because  they  insure  better  operation, 
lower  maintenance. 


Brass,  Steel  and  Copper  Washers 
Flat,  Bevelled  or  Countersunk 
Special  Sizes  and  Shapes 

Prompt  Deliveries  Let  us  have  your  inquiry 

Massachusetts  Machine  Shop,  Inc. 

817  Albany  St.,  Boston,  Mass. 


LBall  Bearing  Motors  | 

Direct  sad  AUemitiot  Carrent  ap  te  Ti  bp.  su*  1 
fCDcrstori  erd  siieriielun  in  horlsontel  snd  rartleal  s 
(roei,  tnd  motor  generator  icii.  We  balld  metora  g 
to  meet  rear  reauiremeaii.  Att  ftr  mere  date.  g 

Star  Electric  Motor  Co.  | 

Miller  St.  and  N.  J.  R.  R.  Ave..  I 
Newark,  N.  J.  S 
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/l|lfi^*^WKen%uTKiiik  Motor  Control 

^COMPLETE 

UNE  OF  AUTOMATIC  Utur  JW) 

STARTERS  FOR  THE  ,  ^  ^ 

INDUSTRIAL  PLANT  Industrial  CofiffollerCa 

(Write  for  Cataloq)  mu-.ui...  wi.c.ia 


The  Falk  Corporation 

MILWAUKEE 

New  York  Albany  WilkeS'Barre  Pittsburgh  Birmingham 
Detroit  Chicago  Denver  San  Francisco  Portland  Minneapolis 
Canada:  The  William  Kennedy  Csr*  Sons,  Ltd.,  Owen  Sound,  Ontario 
Exclusive  Sales  Representatives  and  Licensed  Manufacturers 
under  Falk  Patents  Branches:  Halifax  Montreal  Toronto 
Cobalt  Winnipeg  Vancouver 

FALK  FALK  FALK  FALK  FALK 

OIL  HERRINGBONE  SPEED  FLEXIBLE  STEEL 

ENGINES  GEARS  REDUCERS  COUPLINGS  CASTINGS 


S  AND  SIZES  IN  AMERICA 

BEARINGS 


THE  MOST 


/  EQUIPMENT 
N  EW  RRITAI N,  CON  N. 


TRANSMISSION  \ 
THE  FAFNiR  BEARING  CO. 
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did  it  with  a  full  automatic 


V>4alenders,  to  do 
their  best  work,  require  perfect 
speed  control  over  a  wide  range. 
They  must  start  smoothly  and  pull 
steadily  up  to  running  speed. 

It  must  he  ])0.ssihle  to  inch  the 
rolls  and  run  them  slowly,  then 
accelerate  smoothly.  While  running, 
the  speed  must  he  under  perfect 
control  to  decrease  or  increase 
without  jerks. 

Monitor  engineers  have  devel¬ 
oped  a  full  automatic  system  that 
protects  the  operator,  the  machine 
and  the  motor.  It  provides  inching 
and  smooth  speed  changes  over 
any  necessary  range.  In  calenders  a 
range  of  20:1  between  low  and  high 
speed  is  sometimes  desirable  and 
Monitor  meets  all  requirements. 
All  speed  changes  are  made  with 
two  push  buttons. 

Start,  stop  and  inching  are  done 
with  a  lever. 


MONITOR  CONTROLLER  COMPANY 

Gay,  Ixmihanl  and  Frederick  Streets,  Baltiinure.  Md. 


IF  YOU  HAVE  A  SPEED  CONTROL  PROBLEM,  PUT  IT  UP  TO  MONITOR 


Monitor 


A  turn  of  a  switch  will  give  ^  or  full 
speed  when  a  fan  or  blower  is  equipped 
with  a  Baldor  Type  C  Condenser  Motor  and 
Controller.  Send  for  complete  details. 
Bulletin  No.  11  contains  complete  informa- 
^  tion  about  this  and  other  un- 

.  usual  developments  in  .the 
electrical  industry.  Send  for 
your  copy  today. 

BALDOR  ELECTRIC  CO. 
4354  Duncan  Ave. 

St.  Louis,  Mo. 


SARA-DJINGE 


When  you  speak  of  lipsticks  to  a  sara>djinge  woman 
you're  talking  of  something  real. 

Starting  in  girlhood  sticks  are  put  in  the  child’s  mouth 
to  stretch  the  lips. 

This  is  kept  up  until  the  mature  woman  can  easily 
wear  a  10-in.  wooden  plate. 

Curious  how  a  person  becomes  hardened  to  what 
seems  like  torture. 

We’ve  seen  an  operator  of  r-otaries  heartily  praise 
their  quiet  operation  when  the  commutators  fairly 
screeched  under  brush  misapplication. 

Sometimes  a  prescription  of  Morganite  brushes  for 
such  a  man  is  questionable  because  the  resultant  still¬ 
ness  might  be  his  undoing,  in  the  sense  that  an  aviator 
is  disturbed  by  the  hush  of  an  automobile  engine. 


“R.M.”  TYPE  I 

600  V.  A.  C.  I 

Two-Position  Motor  Starting  Switch  | 

Shunts  the  fuses  while  Motor  | 
is  gaining  speed.  | 

|R||ft  Made  in  2-  and  3-Pole  sizes  | 
for  4-10  and  550  v.,  a.c.  | 
Motors  rated  up  to  hp.- 
Polyphase. 

Send  for  Bulletin  7  listing  | 
our  complete  line  of  Safety  | 
Switches  and  Panel  Boards.  | 
I  THE  TRUMBULL  ELECTRIC  MFG.  CO.  | 

I  Plainville,  Conn.  I 

i  New  York  Chicago  .San  Francisco  Atlaota  i 

=  Boston  Philadelphia  Ludlow  | 

fiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMHiiiiitiiiiiiiiiiniiiiiiiiiiiiiiiiiiiii'iiiiiiiiiiiiiinMiiiinimmiimiMiimiiimmiiMiiiiiniiiiniiiia 


No.  94361 


Main  Office  and  Factory 
3302-3320  Anable  Ave..  Long  Island  City,  N.  Y. 
DISTRICT  ENGINEERS  AND  AGENTS 

nttaburgh.  Electrical  Engineering  flk  Mfg.  Co.,  909  Penn  Ave. 
CUptland,  Electrical  Engineering  8i  Mfg.  Co.,  320  Union  Building. 
Battimor*,  O.  T.  Hall,  Sales  Engineer,  432  North  Calvert  St. 

Reaara,  Mart.,  J.  F.  Drummey,  7S  Pleasant  Street. 

Lot  AngoUt,  Electrical  Engineering  Sales  Co.,  502  Delta  Bldg. 

San  Franeitco,  Electrical  Engineering  Sales  Co., 222  Underwood  Bldg. 

Toronto,  Can.,  Railway  Bi  Power  Engineering  Corp.,  Ltd.,  133  Eastern 
Ave. 

Montroal,  Can.,  Railway  fla  Power  Engineering  Corp.,  Ltd.,  68-70 
St.  Antoine  St. 

Winnipeg,  Can.,  Railway  8i  Power  Engineering  Corp.,  Ltd.,  P.  O. 
Box  325. 


EaFUE.PA 

MOTORS.  ALTERNATORS.  GENERATORS.  MOTOR  GENERATOR 
SETS.  TRANSFORMERS.  ARC  WELDING  EQUIPMENT 
Sales  Offteet. 


Buffalo.  Chicago,  Clofeland,  Detroit.  Erie.  New  York.  Phlladeluhta.  = 
Pittsburgh  I 

i:  Aaron,  Boston,  Cincinnati,  Indianapolis.  Kansas  CltT.  St.  Loult.  r 
Troy.  N.  Y.  i 

nintinitlllllltlllMIIIIMIIIIIIMIIIIIMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIMIIIIIIIIIIinillllllllllllllllllllllllllllMMIIIIIIIIIMMUMIIIttIttlllr 


uiitiMtiiiiiMiitiiiitiitiniiinimiiMiiiMMMiMMMMUiiintttititnininiiniiitiiiHMittiiiiiiinimiitmitimiiiiitimmiiiiuiiimmiMininig 

I  MARBLE-CARD  MOTORS  1 

O.  C.  auid  A.  C.,  Ball  Bearing  Motors  ol  the 
i  medium  commercial  tizes.  D.  C.  macbinet  up  i 

i  to  75  HP.  with  Commutating  Poles.  Get 

i  Bulletin  No.  200. 

1  A.  C.  Machines  op  to  7S  HP.  All  standard 

■Peeds  and  Toltagea.  Get  Iloiletln  No.  300. 

flaeetol  •neckinei  kslll  to  iiieel  gear  needs 
=  Fall  seteile  ckttrlullt  isasiled.  WrUt 

i  Marble-Card  Electric  Company  = 

I  Glaneione  Mich  | 

. . iiiiiiiiiHiiiiiiiiiiiTt’ii'TTTiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiuiiiiiiiiiiniiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiMiiMiMiiiiiiiiiB 
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The  outstanding  characteristics  of  PENNSYL¬ 
VANIA  PUMPS  are  their  high  quality  of  design 
—their  sturdiness  and  simplicity  of  construction 


The  Pennsylvania  Pump  and  Compressor  Company  have 
found  that  Ball  Bearing  Centrifugal  Pumps  operate 
successfully  even  in  inaccessible  places  where  they 
receive  but  occasional  service  attention.  Unaffected  by 
variations  in  temperature,  peak  loads  or  maximum  speeds, 
the  Ball  Bearing  carries  on  its  work  with  an  enduring 
accuracy  unequalled  by  any  other  type  of  bearing. 

The  all-around  adaptability  of  the  Ball  Bearing  to 
mounting  conditions  makes  this  feature  of  permanent, 
trouble-free  performance  available  to  manufacturers  of 
machinery,  tools  and  equipment  in  every  line  of  industry. 

Our  Engineering  Department  will  gladly  help  you 
apply  these  advantages  to  your  product. 


GURNEY  BALL  BEARING  DIVISION 

OF 

•  Marlin- Rockwell  Corporation 
402  Chandler  Street  Jamestown,  N.Y. 
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“They  Gave  Us 
Such  Good  Service” 

“After  carefiil  investigation”  writes  Emil  J. 

Paidar  Co.,  large  manufacturers  of  barbers’ 
chairs  and  fixtures,  “we  finally  selected  the 
Howell  Red  Band  Motors  with  anti-friction 
Timken  Roller  Bearings. 

“This  is  not  our  first  experience  in  roller 
bearings  of  the  Timken  type,  as  we  have 
used  them  for  years  on  line  shafting.  They 
gave  us  such  good  service  that  we  put  in 
additional  equipment  of  the  same  type  in 
our  new  plant,  and  this  is  one  of  the  reasons 
why  we  selected  the  Howell  Motors. 

“We  have  30  Howell  Red  Band  Motors  of 
the  Timken  type  in  service,  ranging  from 
3  to  30  h.  p.  and  are  very  much  pleased  with 
the  service  they  are  rendering. 

“(Signed)  J.  R.  Emmertt, 

Factory  Superintendent” 

This  Timken  user  proved  to  his  own 
satisfaction  that  in  Howell  motors  and 
Dodge  line  shafting,  as  in  every  other 
type  of  application,  Timken  Bearings 
mean  even  more  than  friction  elimi¬ 
nation,  power  economy,  and  minimum 
lubrication.  Timkens  also  bring  the 
extreme  endurance  made  possible  only 
by  Timken  tapered  construction, 

Timken  POSITIVELY  ALIGNED  ROLLS, 
and  Timken-made  electric  steel.  These 
features  assure  utmost  thrust ,  shockand 
radial  capacity,  entirely  self-contained. 

Timken  all-around  higher  capacity  is 
the  strongest  insurance  against  shut¬ 
downs  and  under-production. 

THE  TIMKEN  ROLLER  BEARING  CO. 

CANT  ON,  OHIO 

Technical  infonnatioa  regarding  bearing  aiaea  and  mountings 
ia  obtainable  Cram  the  Timken  Roller  Bearing  Service  fls  Sales 
Company's  Branches  located  in  the  following  cities:  Atlanta, 

Boston,  Buffsdo,  Chicago,  Cincinnati,  Cleveland,  Dallsts,  Denver, 

Detroit,  Kansas  City,  Los  Angeles,  Memphis,  Milwaukee,  Min¬ 
neapolis,  Newark,  New  York,  Omaha,  Philadelphia,  Pittsbxirgh, 

Richmood.  St.  Louis,  San  Francisco,  battle.  ‘Toraoto,  Winnipeg 


ROLLER  BEARINGS 
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0OBBINS  and  MYERS  motors 
appeal  to  those  who  know  them. 
Appeal  physically  Because  of 
their  sturdiness,  big  oversize  bronze 
bearings,  “air  breathing”  cooling 
system. 

They  appeal  financially  because  of  the 
moderate  initial  cost,  extraordinary 
long  life  and  minimum  maintenance 
cost. 

Investigate  our  engineering 
service — on  any  type  of  motor 
service.  Then  put  in  an  R.  ^ 

M.  motor  and  watch  it  perform. 

Robbins  &  Myers,  Inc. 


Springfield, 

Ohio 


Brantford, 

Ontario 


Agents  in  Principal  Cities 
of  the  World 


Hobblns 

Fans  and 


iM^ci 

Motors 


i-J  > 


208 


ELECTRICAL  WORLD 


Vol.92,  No.13 


STOP  PROFIT  LEAKS 

i  hy  using  PAPER  Pulleys 


Wherever  you  have  a  machine 
equipped  with  metal  pulleys,  you 
are  ^certain  to  have  slippage  —  pro- 
duction  profits  leaking  away  at  every 
pulley  surface.  Metal  pulleys  cannot 
conserve  power  because  they  cannot 
properly  GRIP  the  belt. 

The  machine  pictured  here  came 
to  the  purchaser  equipped  with 
metal  pulleys.  But  the  purchaser 
knew  more  about  pulleys  than  the 
machinery  manufacturer.  The  slip¬ 
ping  metal  pulleys  were  replaced 
with  efficient  PAPER  Pulleys  — 
PULLeys  that  really  PULL!  .  .  .  . 
RESULT:  10%  GREATER  DAILY 
PRODUCTION  AT  NO  MORE 
COST. 


Paper  Pulleys  cost  no  more,  often  less,  than  metal 
pulleys.  Get  the  facts  —  now ! 


BROWNING 


DURABILITY 


UtKCNTML*' 


THE  ROCKWOOD  MANUFACTURING  CO.  THE  OHIO  VALLEY  PULLEY  WORKS 

INDIANAPOLIS,  IND.  MAYSVILLE,  KY. 

DivUioiu'of  General  Rbre  Products,  Incorporeted 


Over  2,000  stock  sizes,  1  to  14"  diameter,  carried  by 
dealers  from  coast  to  coast.  Larger  sizes,  to  72"  diameter, 
made  promptly  on  order. 
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SUNDH  HIGH  and  LOW  SIGNAL 
and  ALARM  PANELS 


These  Signal  and  Alarm  panels  tically  made  ready  for  service 
may  be  used  to  indicate  high  and  upon  restoration  of  conditions  to 
low  conditions  of  liquid  level,  normal.  .Visual  signal  (light)  is 

pressure,  etc.  They  are  accurate  operative  continuously, 
and  dependable  giving  audible 

and  visual  signal  when  extreme  .The  panel  illustrated  on  the  right 
condition  is  reached.  provides  means  for  continuously 

The  panel  illustrated  on  the  left  is  testing  the  circuits  and  will  sound 
arranged  so  that  gong  may  be  alarm  when  circuit  trouble  de- 

manually  silenced  but  is  automa-  velops. 

Our  EXPERIENCE  in  solving  problems 
in  control  extends  over  25  years.  This 
experience  is  available  to  you.  What 
is  your  problem?  Let  us  help  in  its 
solution. 


(( ■  •  ac 

.1*  o  9-^;  o 

^  s.ua 

-Hrv 


For  closed  dreuit 


SUNDH  ELECTRIC  COMPANY,  INC 


RELIABLE 

Parkhurst  St.  at  Ave.  C 


CONTROL 

Newark,  N.  J.,  U.  S.  A. 


BIRMINGHAM.  Jo«.  W.  Ethelmin.  307  So.  20th  St. 
BOSTON.  Arthur  H.  Abbott.  Inc.,  88  Broad  St. 
BUFFALO,  John  E.  Hoffman,  280  Carolina  St. 
CHICAGO,  Tho«.  'E.  Beasley,  333  No.  Michigan  Are 
CINCINNATI,  R.  M.  Heim.  2413  Union  Central  Bldg. 
CLEVELAND,  Wallene  Engr’g  Co.,  1783  E.  lltb  St. 
DENVER,  Joy  A  Coi,  Inc.,  314  Tramway  Bldg. 
DETROIT,  Ralph  D.  Erneit,  207  Coe  Terminal  Bldg. 
KANSAS  CITY,  Chai.  L.  Ward  Co..  701  .Midland  Bldg. 
LOS  ANGELES,  Otto  Demmert,  100  W.  3rd  St. 


Represent.tivea  .nd  Branch  Offices: 

MINNEAPOLIS.  H.  R.  Harris.  708  8th  Are.  Sa 
NEWARK.  U  L.  Wllcos,  Parkhurst  St.  at  Are.  C. 
NEW  ORLEANS,  Lyman  C.  Reed,  1230  HibemU 
Bank  Building. 

NEW  YORK  CITY.  P.  W.  Moeller.  51  E.  42d  St 
O.MAHA.  Chas.  L.  Ward  Co.,  734  Electric  Bldg. 
PHILADELPHIA,  H.  F.  Darby,  Jr..  1700  Walnut  St 
PITTSBURGH,  Rutherfoord  A  Uptegraff,  Suite  14, 
New  Clark  Bldg. 

ST.  LOUIS.  D.  O.  Stewart.  619  Bank  of  Com.  Bldg. 


SAN  FRANCISCO.  OllTer  B.  Lnsao.  235  MOni- 
gomery  St. 

SEATTLE.  Thomas  8.  Wood.  595  Poison  Bldg. 
TORONTO,  CAN.,  D.  M.  Fraser.  Ltd..  24  B.  Ade- 
Iside  St. 

TULSA.  E.  B.  Nelson  (Ward  Co.)  3724  E.  Admiral 
PI. 

VANCOUVEB,  B.  C.,  N.  D.  Blagdon  Phillips.  615 
Pender  St.  W. 

EXPORT,  8.  A.  Rapier  Co.,  56  Wall  St,  N.  T.  C. 


For  ope3i  circuit 
For  ciosed  circuit 
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WHAT  AND  WHERE  TO  BUY 


Air  PrehrstrrH 

Babcork  &  Wilcox  Co. 
Blaw-Knox  Co. 

Combustion  Enitr.  Corp. 
Edfrp  Moor  Iron  Co. 
Sturtevant  Co..  B.  F. 

Air  WashinK  and  rondltinn- 
inir  Apparatus 
Badgrer  &  Sons  Co..  E.  B. 
Sturtevant  Co..  B.  F. 
Allernalurs 

American  Brown-Boveri 
Elec.  Corp. 

Burke  Elec.  Co. 

Anriiors.  Guy 
Copper  weld  Steel  Co. 
Klnlibiinl  Sc  Co. 

Kearney  Corp..  Jas.  R. 

W.  N.  Matthews  Corp. 
Oliver  Iron  &  Steel  Corp. 
Truscon  Steel  Co. 
Apparatus.  Experimental 
Biddle.  James  G. 
Appuratiis,  Testini; 

American  Transformer  Co. 
Biddle.  James  6. 

Are  Welders,  Portable 
I.incoln  Electric  Co. 

Ohio  Bras.‘  Co. 

Asbestos 

Asbestos  Shinfrle.  Slate  & 
Shealhinsr  Co. 
Johns-Manvillo  Corp. 
Itiilibiils 

Westinghouse  Elec.  4  Mf«. 
C<».  . 

Batteries.  Control  Bus 
Wubco  Batfery  Corp. 
Batteries,  I>r.v 
Graybar  Elee.  Co. 

National  Carbon  Co. 
Batteries,  Power 
Wubco  Battery  Corp. 
Batteries,  Storage 
Electric  Storage  Battery  Co. 
WuN'o  Battery  Corp. 
t(:illfr.v  Cbiirsliig  .‘\|i|ioratas 
Cnilir  Hammer  Mfg.  Co. 
(b'lier.-d  RIeeIri*!  Co. 
Wagner  Electric  Corp. 

Ward  Leonard  Elec.  Co. 
Westinghouse  Electric  4 
Mfg.  Co. 

Bearings 
Armntvre 
S  K.  F.  Industries 
Timken  Roller  Bearing  Co. 
Iifill 

Marlln-Roekwell  Co. 

S  K.  F.  Industries 
Standard  Steel  &  Bearings. 
Inc. 
lioUer 

S  K.  F.  Industries 
Timken  Roller  Bearing  Co. 
Thrust 

S  K.  F.  Industries 
Smith  Co..  S.  Morgan 
Timken  Roller  Bearing  Co. 

Bells.  Conduit 

G.  4  W.  Electric  Spec.  Co. 

Bloeks,  Fuse 

Westinghouse  Elec.  4  Mfg. 
Co. 

Blowers 

American  Brown  Boveri 
Elec.  Corp. 

Sturtevant  Co.,  B.  F. 

Bolter  Room  Iiistriimeats 
(See  Instruinents) 

Boilers 
H’fflfer  Tube 

Babcock  A  Wilcox  Co. 
Combustion  Eng.  Corp. 

Edge  Moor  Iron  Co. 

Heine  Boiler  Co. 

Ladd  W’ater  Tut>e  Boiler  Co. 
Bolts 
Carriags 
Hulibard  4  Co. 

Oliver  Iron  4  Steel  Corp. 

Crossarm 

Hnlibard  4  Co. 

Oliver  Iron  4  Steel  Corp. 

Fxpansion 

Hubbard  4  Co. 

Oliver  Iron  4  Steel  Corp. 
Harhine 
Hubbard  4  Co 
Oliver  Iron  4  Steel  Corp. 
Bonds,  Rail 
Copp<“rwcld  Steel  Co. 

Ohio  Brass  Co. 

Boosters 

General  Electric  Co. 
Westinghouse  Electric  4 
Mfg.  (». 

Roxee 

F««e 

G  4  W  Elec.  Spec  Co. 
General  Electric  Co. 
Metropolitan  Devices  Co. 
Schweitzer  4  Conrad.  Inc. 
Junction  and  Outlet 
O  4  W  Elec.  Spec  Co. 
General  Electric  Co. 
Westinghouse  Electric  St 
Mfg.  Co. 

Meter  and  Sem-ice 
General  Electric  Co. 
Metmoolitan  Device  Corp. 
Stritrh 

Colt’s  Patent  Fire  Arms 
Mfg.  Co. 


Underground  Junction 
Colt’s  Patent  Fire  Arms 
Mfg.  Co. 

Braces,  t'rossarm 
Hubbard  4  Co. 

Oliver  Iron  4  Ste<:l  Corp. 
Truscon  Steel  Co 
Brnrkris  and  Pins,  Metal 
Allis-Chalmers  Mfg.  Co. 
Hubbard  4  Co. 

Oliver  Iron  4  Steel  Corp. 
Brakes 

Cutler-Hammer  Mfg.  Co. 
Electric  Controller  4  Mfg. 
Co. 

Breechings 
Connery  4  Co. 

Brushes,  Carbon 
National  Carbon  Co. 

Speer  Carbon  Co. 

Briislies,  D.viiiiino  A  Carbon 
•Morganite  Brush  Co. 
Buckets 

Mead-Morrison  Mfg.  Co. 
Buckets,  Clamshell 
Blaw-Knox  Co. 

Link-Belt  Co. 

Buildings 

Steel 

Bates  Steel  Corp.,  Walter 
Blaw-Knox  Co. 

Delta-Star  Electric  Co. 
Truscon  Steel  Co. 

Bus  Bars  &  Bus  Tubes 
American  Brass  Co. 

Bus  Burs,  .Aluminum 
Aluminum  Co.  of  Amer. 
Bus  Bar  Supports 
Delta  Star  Elec.  Co. 

Electric  Power  Equip.  Corp. 
General  Electric  Co. 
Hivoltage  Equipment  Co. 
Ohio  Brass  Co. 

Railway  4  Industrial  Eng. 
Co. 

Schweitzer  4  Conrad.  Inc. 
Westinghouse  Elec.  4  Mfg. 
Co. 

Bus  Struetures 
Bus  Structure  Co..  The 
Cable  Areessories,  End  Bells 
and  Racks 
Truscon  Steel  Co. 

Cable  (See  Wires  4  Cables) 
Cultle  Maehinery 
American  Ins.  Mach.v.  0<). 
Cable  Bttxes.  TTndergrnund 
G.  4  W.  Elec.  Spec.  Co. 
Cable  Rneks,  End  Bells  and 
Areessories 

Electrical  Engineers  Equip. 

Co, 

G  4  W  Elec.  Spec  Co. 
Hubbard  4  Co. 

Metropolitan  Device  Co. 
Oliver  Iron  4  Steel  Corp. 
Philadelphia  Elec’l  4  Mfg. 
Co. 

Standard  Underground 
C.able  Co. 

Cable  Splicing  Material 

G.  4  W.  Elec.  Slice.  Co. 
Cable  Taps,  Solderless 
Dossert  4  Co. 

Caps,  Ground 
Hubbard  4  Co. 

Oliver  Iron  4  Steel  Corp. 
Caps,  Insulator 
Brewer-Titchener  Corp..  ’The 
Carbonization  Equipment, 
Low  Temperature 
International  Coal  Carboni¬ 
zation  Co. 

Castings,  Heat-Resisting 
Driver-Harris  Co. 

Catenary  Trolley  Materials 
Ohio  Brass  Co. 

Cell  Structures 
Deceleco.  Inc. 

Cliokc  Coils 

Hi-Voltage  Equipment  Co. 
Circuit  Breakers 
Anderson  Mfg.  Co.  A.  4 
J.  M. 

Condit  Elec’l.  Mfg.  Co. 
General  Electric  Co. 
Roller-Smith  Co. 

Schweitzer  4  Conrad,  Inc. 
Snndh  Electric  Co. 

Ward  Leonard  Elec.  Co. 
Westinglioiise  Elec.  4  Mfg. 
Co. 

Cement.  High  Temperature 
Johns-Manville  Corp. 

Clump  Pins,  Way 
St.  Louis  Malleable  Iron 
Casting  Co. 

Clanips 

Cable  Supporting 
Matthews  Corp..  W.  N. 
Truscon  Steel  Co. 

Ground  Connection 
Copperweld  Steel  Co. 
General  Electric  Co. 
R.ailway  4  Industrial  Engr. 
Co. 

Sherman  Mfg.  Co..  H.  B. 
Westinghouse  Elec.  4  Mfg 
Co. 

Out) 

Hubbard  4  Co. 

Matthews  Corp..  W.  N 
Oliver  Iron  4  Steel  Corp. 
Trolley 

'  Ohio  Brass  Co. 


Wire 

Wire-Lock  Clamp  Co. 

Cleats 

Blake  Signal  4  Mfg.  Co. 
Thomas  4  Sons  Co..  R. 
Clevises 

Hubbard  4  Co.  ’ 

Oliver  Iron  4  Steel  Corp. 
('lips.  Cable 
Hubbard  4  Co 
Oliver  Iron  4  Steel  Corp. 
Clntehes,  Friction 
Link-Belt  Co. 

Clutches,  Magnetir 
Cutler-Hammer  Mfg.  Co. 
Coal  and  Ash  Handling 
Machinery 
Link-Belt  Co. 

Coal  Storage  Systems 
Link-Belt  Co. 

Colls 

Armature,  Field  and  Magnet 
Acme  Wire  Co. 

Belden  Mfg.  Co. 

General  Electric  Co. 

Choke 

Delta  Star  Elec.  Co. 

Dudlo  Mfg.  Co. 

General  Electric  Co. 
Hi-Voltage  Equip.  Co. 
Railway  4  Industrial  Eng. 
Co. 

Schweitzer  4  Conrad.  Inc. 
Westinghouse  Elec.  4  Mfg. 
Co. 

Magnet 

Dndlo  Mfg,  Co. 

Pipe 

Superheater  Co. 

Reactance 

American  Transformer  Co. 

Transformer 

Dudlo  Mfg.  Co. 

Coke  Quenching  Systems 
Dry  Quenching  Eqpt.  Corp. 
Compensators,  Starting 
American  Transformer  Co. 
Compressors,  Air 
Allis-Chalmers  Mfc.  Co. 
Cameron  Steam  Pump 
Works,  A.  S. 

General  Electric  Co. 
Ingersoll-Rand  Co. 
Westinghouse  Elec  4  Mfg. 
Co. 

Worthiugton  Pump  4 
Machy.  Corp. 

Turbo 

American  Brown-Boveri 
Elec.  Corp. 

Cameron  Steam  Pump 
■Works,  A.  S. 
Ingersoll-Rand  Co. 

Concrete  Armoring  Surface 
Irving  Iron  Works 
Condenser  Tubes 
American  Brass  Co. 
'.Oondensers 
Coil 

Superheater  Co. 

Static 

Electric  Machy.  Mfg.  Co. 
Sangamo  Electric  Co. 
Westinghouse  Elec.  4  Mfg. 

Co. 

Steam 

Allis-Chalmers  Mfg.  Co. 
Cameron  Steam  Pump 
Works.  A.  S. 
Ingersoll-Rand  Co. 
Westinghouse  Elec.  4 
Mfg.  Co. 

Wheeler  Mfg.  Co.,  C.  H. 
Worthington  Pump  4 
Machy.  Corp. 

Conduit 

Clay 

Clay  Products  Co, 

Fibre 

Fibre  Conduit  Co. 
Johns-Manville  Corp. 
Flexible,  Steel 
General  Electric  Co. 

Interior 

Johns-Manville  Corp. 

Rigid,  Aluminum 
Aluminum  Co.  of  America 
Rigid,  Steel 
General  Electric  Co. 
Underflow 
Fibre  Conduit  Co 
Underground 
Johns-Manville  Corp. 
Conduit  Fittings 
Erie  Malleable  Iron  Co. 
Connectors 

Burndy  Engineering  Co.. 
Inc. 

Hivoltage  Equipment  Co. 
Connectors  and  Terminals 
Sherman  Mfg.  Co.,  H.  B. 
Connectors,  Solderless 
Dossert  4  Co. 

Kearney  Corp..  Jas.  R. 
Connectors  and  Terminals 
Electric  Power  Equip.  Corp. 
General  Electric  Co 
Railway  4  Industrial  Engr. 
Westinghouse  Elec.  4  Mfg. 
Co. 

Contact  Rail  Material 

Electric  Service  Supplies  Co 
Ohio  Brass  Co. 


Contactors 

Electric  Controller  4  Mfg. 
Co. 

Contractors,  Transmission 
Line 

Hoosier  Engineering  Co. 
Control,  Electric  Valve 
Cutler-Hammer  Mfg.  Co. 

I  Dean ) 

Control  Raiiwa.v 

Westinghouse  Elec.  4  Mfg. 
Co 

Control  Systems 
Electric  Controller  4  Mfg. 
Co. 

Ward  Leonard  Elec.  Co. 
Combustion 
Smoot  Engrg.  Corp. 
Controllers 
Electric  Automatic 
Cutler-Hammer  Mfg.  Co. 
Monitor  Controller  Co. 

Ward  Leonard  Elec.  Co. 
Motor 

Cutler-Hammer  Mfg.  Co. 
Electric  Machy.  Mfg.  Co. 
General  Electric  Co. 
Industrial  Controller  Co. 
Monitor  Controller  Co. 
Sundh  Electric  Co. 

Union  Elec.  Mfg.  Co. 
Westinghouse  Elec.  4  Mfg. 
Co 

Rheostatic 

Monitor  Controller  Co. 

Ward  Leonard  Elec.  Co. 
Speed 

Monitor  Controller  Co. 
Ward  Leonard  Elec.  Co. 

Converters 

Allis-Chalmers  Mfg.  Co. 
American  Brown-Boveri 
Elec.  Corp. 

Booster 

Westinghouse  Elec.  4  Mft 
Co. 

Wagner  Electric  Corp. 
Synchronous 

Westinghouse  Elec.  4  Mfs 
Co. 

Conveying  Machinery  (Coal, 
Ashes,  ete.) 

Link-Belt  Co. 

Conveyors,  Ash 
Combustion  Engr.  Corp. 
Conveyors,  Belt 
Link-Belt  Co. 

Coolers 

Air 

Griscom-Russell  Co..  The 
Oil 

Griscom-Russell  Co.,  The 
Generator 

Sturtevant  Co..  B.  F. 

Cord 

Arc  Lamp 

Simplex  Wire  4  Cable  Co. 

Flexible 

Rome  Wire  Co. 

Portable  Rubber  Covered 
Simplex  Wire  4  Cat'e  Co. 
Cords  and  Cables,  Flexible 
Okoiiite  Co. 

Simplex  Wire  4  Cable  Co. 
Couplings,  Flexible 
Bartlett-Hayward  Co. 

Falk  Corp.,  The 
Crane  .tioinrs 
General  Electric  Co. 

Star  Electric  Motor  Co. 
Westinghouse  Elec.  4  Mfg 
Co. 

Cranes.  Electrical 
Shepard  Elec.  Crane  4 
Hoist  Co. 

Cranes,  Loeomotive 
Link-Belt  Co. 

Cranes,  Travelling 
Shepard  Elec.  Crane  4 
Holst  Co. 

Cross  Arms 
Graybar  Elec.  Co. 

Mnlib.'ird  4  Co. 

Oliver  Iron  4  Steel  Corn. 
Philadelphia  Elec’l  4  Mfg. 
Co. 

Porter  4  Ross.  Inc. 

Railway  4  Industrial  Eiik 
Co. 

Tho'mas  4  Sons  Co..  U. 
Truscon  Steel  Co. 

Creosoted  Southern  Pine 
International  Creosote  4 
Constr.  Co. 

Steel 

Bates  Steel  Corp.,  Walter 
CFuelbles,  Carbon 
Globar  Corp. 

Crushers,  Coal  and  Coke 
American  Pulverizer  Co. 
Link-Belt  Co. 

Cntniits 

Bowie  Switch  (^. 

Colt’s  Patent  Fire  Arms 
Mfg.  Co. 

General  Electric  Co. 
Matthews  Corp.,  W.  N 
M'etropolitan  Device  Corn. 
Westinghouse  Elec.  4  Mfg 
Co. 

High  Tension 

High  Tension  Elec.  Spec. 
Co. 


Schweitzer  ie  Conrad,  Inc 
Plug 

Kearney  Corp.,  Jas.  R. 
Series 

G.  4  W.  Elec.  Spec.  Co. 
Transformer 
Wagner  Electric  Corp. 
De-Superheaters,  Steam 
Superheater  Co. 
Disconnectors 
Gang 

Hivoltage  Equipment  Co. 
Hook 

Hivoltage  Equipment  Co. 
Distilling  Plants,  Boiler  Feed 
Griscom-Russell  Co.,  The 
Doors  for  Bin  and  Switch 
Compartineiits 
Cutler-Hammer  Mfg.  Co. 
Deceleco.  Inc. 

Johns-Manville  Corp. 
Drafting  and  Surveying 
Supplies 

Dietzgen  Co.,  Eugene 
Drills.  Rock 
Cameron  St.eam  Pump 
Works,  A.  S. 

Hnbb.ard  4  Co. 
Ingersoll-Rand  Co. 

Oliver  Iron  4  Steel  Corp. 
Eennomizprs 
Babcock  4  Wilcox  Co. 
Sturtevant  Co.,  B.  F. 
Ejectors 

■Westinghouse  Elec.  4 
MI  Co. 

Electrv*  Railway  Materials 
Ohio  Brass  Co. 
Eiectrifleation  Materials. 
Steam  Road 
Ohio  Brass  Co.  ' 

Enameling  Mnrhinery,  Wire 
American  Insulating 
Macliiner.v  Co.. 

Engineers  and  Contractors 
Ford,  Bacon  4  p.ivis 
Engineers,  Transmission 
Line 

Hoosier  Engineering  Co. 
Kngin,  j 
Diesei 

Lombard  Governor  Co.,  The 
■Worthington  Pump  4 
Machy.  Corp. 

Gas 

Allis-Chalmers  Mfg.  Co. 
Worthington  Pump  4 
Machy.  Corp. 

Oil 

Cameron  Steam  Pump 
■Works,  A.  S. 
Ingersoll-Rand  Co. 

Lombard  Governor  Co.,  The 
Sit  mil 

Allis-Chalmers  Mfg.  Co. 
American  Brown-Boveri 
Elec.  Corp. 

Sturtevant  .Co.,  B.  F. 
Equipment 
High  Tension 
Line  Material  Co. 

Ohio  Brass  Co. 

Schweitzer  4  Conrad,  Inc. 
Switching 

Kearney  Corp.,  Jas.  R. 

Underground 

Line  Material  Co. 

Erectors,  Transmission  Line 
Hoosier  Engineering  Co. 
Evaporators,  Water 
Gnsoom-Russell  Co.,  The 
Exchangers,  Heat 
Superheater  Co. 
run  .tloliirs 
Gcntnry  Electric  Co. 
Electric  Machy.  Mfg.  Co. 
General  Electric  Co. 
Peerless  Electric  Co. 
Robbins  4  Myers.  Inc. 
Westinghouse  Elec.  4  Mfic 
Co. 

Fans 

Exhaust  and  Ventilating 
Century  Eleotri,c  Co. 
General  Electric  Co. 
Robbins  4  Myers.  Inc. 
Sturtevant  .Co.,  B.  F. 
Wagner  Electric  Corp. 
Westinghouse  Elec.  4  Mfi 
Co 

Fault  Loeators 
Matthews  Corp  .  W.  N. 
Fence,  Wovon  Wire 
Copperweld  Steel  Co. 

Page  Steel  4  Wire  Co. 
I'iiiuiicial 

Electric  Bond  4  Share  Co. 
Pynchon  4  Co. 

Flashlights 
National  Carbon  Co. 
Flooring,  Open  Steel 
Blaw-Knox  Co. 

Irving  Iron  Works 
Flooring,  Steel 
Blaw-Knox  Co. 

Irvf-’.g  Iron  Works 
Furnace  W'alls.  Water  Cooler 
Superheater  Co. 

Fiirnacee 

Electric 

American  Brown-Boveri 
Elec.  Corp, 
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The  saviours 
of  eleotrio  traction 


According  to  no  less  an  authority  than 
Elihu  Thomson,  “no  single  thing  had  a 
greater  or  more  direct  influence  upon  the 
technical  success  of  electric  railway  ma> 
chinery  than  the  introduction  of  the  carbon 
brush  as  a  substitute  for  the  various  forms 
of  metal  brush.”  This  tribute  is,  we  believe, 
no  less  deserved  for  the  entire  electrical 
field  than  it  is  for  the  traction  industry.  It 
is  true  that  for  certain  applications  the  metal 
brush  has  returned,  but  in  considerably 
modified  form,  containing  considerable  car¬ 
bon;  carbon  therefore  did  not  merely  dis¬ 
place  metal  brushes,  but  also  brought  them 
back  into  practicality. 

Writing  of  the  early  metal  brushes  on  rail¬ 
way  motors,  Thomson  stated:  “They  were 
only  calculated,  under  the  harsh  conditions, 
to  be  ground,  and  to  grind  the  commutator, 
into  dust  at  a  rapid  rate  (such  dust  being 
scattered  by  the  pound  along  the  line  of 
way)  with  the  production  at  the  same  time 
of  a  flickering  greenish  illumination  under 
the  car,  an  illumination  all  the  more  ghastly* 


on  account  of  the  havoc  known  to  be  going 
on  and  of  which  it  was  an  unfailing  index.” 

Such  conditions  made  the  future  of  elec¬ 
tric  railways  exceedingly  doubtful,  as  they 
did  that  of  all  other  electrical  machines  of 
any  size.  In  1888  Chas.  J.  Van  Depoele  sug¬ 
gested  trial  of  a  plate  of  carbon  as  a  brush 
on  railway  motors,  such  a  plate  having  been 
used  successfully  on  sfationary  motors. 
The  new  carbon  brush  made  its  virtues 
evident  immediately.  Crude  though  they 
were,  the  early  carbon  brushes  saved  the 
traction  industry.  One  of  the  first  of  these 
was  inspected  after  a  run  of  5000  miles, 
when  it  showed  moderate  wear,  and  the 
commutator  none. 

The  new  brushes  were  quickly  applied 
to  motors  and  generators  everywhere.  In 
America,  the  first  brushes  to  find  commer¬ 
cial  use  were  made  by  the  National  Carbon 
Company  in  1887.  Continuously  since  then 
this  company  has  co-operated  with  manu¬ 
facturers  of  electrical  machinery  in  the 
development  of  proper  brushes. 


NATIONAL  CARBON  COMPANY,  Inc, 


CHICAGO,  ILL. 


Unit  of  Union  Carbide 


ucc 


and  Carbon  Corporation 


Carbon  Sales  Division 


Cleveland,  Ohio 


SILVER  STRAND 


CABLE 

THADt  MAM 
•  ••lerCABD 


San  Francisco,  Cal. 


Branch  Offices  and  Factories 

PITTSBURGH,  PA.  J  ERSE  Y  CITY,  N.  J.  BIRMINGHAM,  ALA. 
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Combustion  Engr.  Corp. 
Detroit  Electric  Kuriiace  Cu 
Pittsburgh  Blec.  Furnace 
Corp. 

Electric  Steel  Melting 
American  Bridge  Co. 

Fuse  Plugs 
Delta  Star  Elec.  Co. 

Fuses 

High  Teniion 
Bowie  Switch  Co. 

Colt's  Patent  Fire  Arms 
Mfg.  Co. 

Delta  Star  Elec.  Co. 
Electrical  Engineers’  Boulp 
Co. 

General  Electric  Co 
Hi-Voltage  Equipment  Co. 
Line  Material  Co. 

Matthews  Corp..  W.  If. 
Scliweitzer  ft  Conrad.  Inc. 
Westinghouse  Elec,  ft  Mfi 
Co 

Reftllable 

Colt’s  Patent  Fire  Arms 
Mfg.  Co. 

Bfnewable 

Colt’s  Patent  Fire  Arms 
Mfg.  Co. 

Westinghouse  Elec,  ft  Mfe 
Co 

Standard 

Condit  Elec’l.  Mfg.  Co. 
General  Electric  Co. 

Gra.vbar  Elec.  Co. 
Metropolitan  Device  Corn 
Westinghouse  Elec,  ft  Mfg 
Co 

Gnlvanizing 
Hubbard  ft  Co. 

Lehigh  Structural  Steel  C«). 
Giilvanii’.lng.  Hot  Dip 
Bates  Expanded  Steel 
Truss  Co. 

Catlle  ft  Bros.,  Jos.  P, 
Newport  News  Shipb’ld’g  ft 
Drydock  Co. 

Oates,  Head  ft  Slnlre 
Smith  Co..  S.  Morgan 
Newport  News  Shipping  ft 
Drydock  Co. 

Ganges.  Recording 
Bristol  Co..  The 
Gearing,  Silent  and  Flexible 
Link-Belt  Co. 

Gears 

Celoron  Co„  The 
Falk  Corp.,  The 
Gencriil  Electric  Co. 
Westinghouse  Elec,  ft  Mfg 
Co. 

Generating  Seta 

Direct  Connected 
Electric  Machy.  Mfg.  Co. 
Westinghouse  Elec,  ft  Mfg. 
Co. 

Oeared 

WestinghouM  Elec.  A  Mfg 
Co. 

Motor 

Allls-Chalmerg  Mfg.  Co. 
Burke  Electric  Co. 

Electric  Machy.  Mfg.  Co. 
General  Electric  Co. 
Wagner  Electric  Corp. 
Westinghouse  Electric  ft 
Mfg.  Co 
Turbine  Priren 
Sturtevant  Co..  B.  F. 
Westinghouse  Blec.  ft  Mfg 
Co. 

Generators 

Allis  Chalmers  Mfg.  Co. 
Electrjc  Machy.  Mfg.  Co. 
Star  Electric  Motor  Co. 
Sturtevant  Co..  B.  F, 
W'estinghouse  Elec.  A  Mfg. 
Go 

Motor 

American  Brown-Boveri 
Elec.  Corp. 

Steam 

Babcock  ft  Wilcox  Co. 
Combustion  Engineering 
Corp. 

Turbo 

American  Brown-Boveri 
Elect.  Corp. 

Water  Wheel 
American  Brown-Boveri 
Elect.  Corp. 

Governors 

Pelton  Water  Wheel  Co. 
Mechanical 

Lombard  Governor  Co..  The 
Woodward  Governor  Co. 
Hydraulic 

W'oodward  Governor  Co. 
Grating.  Steel 
Blaw-Knoz  Co. 

Irving  Iron  Works 
Ground  Caps 
G.  A  W.  Elec.  Spec.  Co. 
Ground  Rods 
'Copperweli 
Copperweld  Steel  Co. 
Hubbard  ft  Co. 

Oalranieed 
Hubbard  A  Co. 

Omunds.  Ete. 

Paragon  Electric  Co. 
Truscon  Steel  Co. 

Guards.  Lamp 
Matthews  Corp..  W.  N. 
Rangers,  Rail  Rearing 
S  K.  F.  Industries 
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Rangers,  Cable 
Hulibard  ft  Co 
Hardware,  Insuiaiur 
Ohio  Brass  C( 

Oliver  Iron  ft  Steel  Corp. 
Truscon  Steel  Co. 

Hardware,  Pole  Une 
Ohio  Brass  Co. 

Oliver  Iron  ft  Steel  Corp. 
Porter  ft  Ross.  Inc. 

Truscon  Steel  Co. 
Headlights,  Arc  and  Incan. 

Ohio  Brass  Co. 

Heaters 

Air 

Air  Preheater  Corp. 

Electric  Water 
Automatic  Electric  Heater 
Co. 

Feed  Water 

Griscom-Russell  Co..  The 
Sturtevant  Co..  B.  F. 
Westinghouse  Elec.  & 

Mfg.  Co. 

Worthington  Pump  ft 
Machy.  Corp. 

Heating  Devices 
Cutler-Hammer  Mfg.  Co. 
General  Electric  Co. 

Graybar  Elec.  Co. 
Westinghouse  Elec,  ft  Mfg. 
Co 

Heating  Elements,  Non-Me- 
tallir — Industrial  and  Do¬ 
mestic 

Globar  Corp. 

High  Tension  Materials 
Ohio  Brass  Co. 

Hoists 

Electrical 

Allis-Chalmers  Mfe  Co. 
American  Engineering  Co. 
Link-Belt  Co. 

Shepard  Elec.  Crane  & 
Hoist  Co. 

Yale  ft  Towne  Mfg.  Co. 
Headgate 

Newport  News  Shipping  & 
Drydock  Co. 

Smith  Co..  S.  Morgan 
Steam 

AlUs-Chalmers  Mfg.  Co 
Cameron  Steam  Pump 
Works.  A.  S. 
Ingersoll-Rand  Co. 

Link-Belt  Co. 

Impregnation 
Tar  Products  Corp. 

Indicators.  'Transformer  laiad 
Westinghouse  Elec  ft  Mfe. 
Co 

Industrial  Lighting  Fixtures 
Philadelphia  Elec’l  ft  Mfg. 
Co. 

Inspections  and  Tests 

Electrical  Testing 
Laboratories 

Instrument  Transformers 
General  Electric  Co. 
Instruments 
Boiler  Room 
Bristol  Co..  The 
General  Electric  Co 
Electrical 
Biddle.  James  O. 

Bristol  Co..  The 
General  Electric  Co. 
Roller-Smith  Co. 

Sangamo  Electric  Co. 

Weston  Elecl.  Instr.  Corp. 
Oraphic 

Biddle,  James  O. 

Bristol  Co.,  The 
General  Electric  Co 
W'estinghouse  Elec.  &  Mfg. 
Co. 

Indicating 

General  Electric  Co. 
Roller-Smith  Co. 
Westinghouse  Elec,  ft  Mfg. 
Co. 

Weston  Elecl.  Instr.  Corp. 
Integrating 
General  Electric  Co. 
Sangamo  Electric  Co. 
Portable 
Roller-Smith  Co. 
W’estinghouse  Elec,  ft  Mfg. 
Co 

Recording 
Bristol  Co.,  The 
Landis  ft  Oyr,  Ltd. 
Westinghouse  Elec,  ft  Mfg. 
Co. 

Scientific  and  Testing 
Sendee 

Biddle.  James  O. 

Bristol  Co.,  The 
Grneral  Electric  Co. 
Metropolitan  Device  Corp. 
Roller-Smith  Co. 

Sangamo  Electric  Co. 
Westinghouse  Elec,  ft  Mfg. 
Co. 

Weston  Elecl.  Instr.  Corp. 
Transformer 
Roller-Smith  Co. 

Insulating  Marhines,  Rubber 
Royle  ft  Sons.  John 
Insulating  Marhinery,  Wire 
American  Insulating 
Machinery  Ce. 

Insulating  Material 
Asbestos  Ebony 
Deceleco.  Inc. 
Johns-Manville  Corp. 


I  Composition  Cloth  d  Paper 
I  livington  Varnish  ft  Ins. 

]  Co. 

Mica  Insulator  Co. 
Westinghouse  Elec,  ft  Mfg. 
Co. 

Compounds.  Paints  and 
Varnishes 
Celoron  Co.,  The 
Garfield  Mfg.  Co. 

'  General  Electric  Co. 

I  Irvington  Varnish  ft  Ins. 
Co. 

Mica  Insulator  Co. 
Westinghouse  Elec,  ft  Mfg. 
Co. 

Custom  Molded 
Colt’s  Patent  Fire  Arms 
Mfg.  Co. 

Fiber 

West  Virginia  Pulp  ft  Paper 
Co. 

Laminated  Phenolic  Con¬ 
densation  Products 
Celoron  Co.,  The 
Lava 

Steward  Mfg.  Co..  D.  M. 
Mica 

Mica  Insulator  Co. 

Munsell  &  Co..  Eugene 
Mica,  Micarata 
W’estinghouse  Elec,  ft  Mfg. 
Co. 

Molded 

Rakelite  Corp. 
Cutler-Hammer  Mfg.  Co. 
Garfield  Mfg  Co 
Insulation  Mfg.  Co. 
Westinghouse  Elec,  ft  Mfg. 
Co. 

Paper 

Irvington  Varnish  &  Ins. 
Co 

Porcelain 
Ohio  Brass  Co. 

Silk 

Irvington  Varnish  ft  Ins. 
Co. 

Slate 

Portland-Monson  Slate  Co. 
Tape  and  Webbing 
General  Electric  Co. 

Mica  Insulator  Co. 
Westinghouse  Elec,  ft  Mfg. 
Co. 

Transits 
Deceleco.  Inc. 

Treated  Fabric  and  Paper 
Acme  Wire  Co. 

H’fre  Covering 
Tar  Products  Corp. 
Iiisnlatian,  Eleetrir 
Rakelite  Corp 
Celoron  Co..  The 
West  Virginia  Pulp  ft  Paper 
Co. 

Insulation.  Molded 
Bakelite  Corp 
Insulator  Equipment 
Thomas  ft  Sons  Co .  B. 
Insulator  Pins 
Hubbard  ft  Co. 

Ohio  Brass  Co. 

Oliver  Iron  A  Steel  Corp. 
Philadelphia  Elec’l  ft  Mfg. 
Co. 

Thomas  A  Sons.  R. 
Insulators 

High  Voltage  Porcelain 
Canadian  Porcelain  Co. .Ltd. 
Electric  Service  Supplies 
Co. 

Franklin  Porcelain  Co. 
Locke  insulator  Corp. 

Ohio  Brass  Co. 

Porcelain  Insulator  Corp. 
Glass 

Hemingray  Glass  Co. 

Pin  Type 
Ohio  Brass  Co. 

Porcelain  Insulator  Corp. 
Railway  ft  Industrial  Engr. 
Co. 

Porcelain 

Canadian  Porcelain  Co..  Ltd. 
Cook  Porcelain  Insulator 
Corp. 

Insulation  Mfg.  Co. 

Ohio  Brass  Co. 

Porcelain  Insulator  Corp. 
Porcelain  Composition 
General  Porcelain  Co. 

I..npp  Insuhitor  Co..  Inc. 
Ohio  Brasb  Co. 

Thomas  ft  Sons  Co..  R. 
Westinghouse  Elec,  ft  Mfg. 
Co 

Porcelain  and  Composition 
Illinois  Electric  Porcelain 
Co. 

Jeffery -Dewitt  Inc.  Co. 

Post  Type 

Delta  Star  Elec.  Co. 

Irons.  Electric 
Westinghouse  Elec,  ft  Mfg. 
Co. 

Joints,  Expansion 
Badger  ft  Sons  Co.,  E.  B. 
I.ahoratories 
Electrical  Testing 
Laboratories 
l.amps 
Arc 

General  Electric  Co. 
Westinghouse  Elec,  ft  Mfg. 
Co. 


Incandescent 
Graybar  Elec.  Co. 
Westinghouse  Elec,  ft  Mfg. 
Co. 

Miniature 

General  Electric  Co. 

Lamp  Guards 
Matthews  Corn..  W.  N. 
iMtap  Replarers 
G.  C.  A.  Mfg.  Co. 

Matthews  Corp.,  W.  N. 
Lightning  Arresters 
Hivoltage  Equipment  Co, 
I.igliting  Equipment  and 
Arressnries 
Hubbard  ft  Co. 

Wheeler  Reflector  Co. 
Lighting  Ki|iii|iinent.  Interior 
iitid  Exterior 
Holophane  Glass  Co. 
Westinghouse  Elec,  ft  Mfg. 
Co. 

Wheeler  Reflector  Co. 
Lighting  Fixtures,  Outdoor 
Line  Material  Co. 

Lighting  Standards 
Bates  Steel  Corp..  Walter 
Philadelphia  Elec’l  ft  Mfg. 
Co. 

Truscon  Steel  Co. 

Lightning  Arresters 
Delta  Star  Elec.  Co. 
Electric  Power  Equip.  Corp. 
Electric  Service  Supplies 
Co. 

Electrical  Engineers'  Equip. 
Co. 

General  Electric  Co. 
Hi-Voltage  Equipment  Co. 
Hubbard  ft  Co. 

Railway  ft  Indus.  Engr.  Co. 
Schweitzer  ft  Conrad.  Inc. 
Westinghouse  Elec,  ft  Mfg. 
Co. 

Line  Material 

Electric  Service  Supplies  Co 
G  ft  W  Elec.  Spec.  Co. 
General  Electric  Co 
Hubbard  &  Co 
Line  Material  Co. 

Ohio  Brass  Co. 

Oliver  Iron  ft  Steel  Corp. 
Truscon  Steel  Co. 
Westinghouse  Elec,  ft  Mfg. 
Co 

Overhead 

Copperweld  Steel  Co. 
Linemen’s  Shields  and  Pro¬ 
tectors 

Linemen  Protector  Co. 
Linemen’s  Supplies  and 
Tools 
Leach  Co. 

Linemen  Protector  Co. 
Loenters,  Fault 
Lundin  Elec,  ft  Mach.  Co. 
Matthews  Corn.,  W.  N. 
Locomotives,  Diesel 
Amer.  Brown-Boveri  Elec. 
Corp. 

I.oeomottvrs.  Electric 
American  Brown-Boveri 
Elec.  Corp. 

Westinghouse  Elec,  ft  Mfg. 
Co 

Lubricants 
Vacuum  Oil  Co. 

Lumber  Creosoted  Southern 
.Pine 

International  Creosote  ft 
Constr.  Co. 

Machinery,  Armature  Repair 
Electric  Service  Supplies 
Co. 

Machines 

Mining 

Allis-Chalmers  Mfg.  Co. 
Welding 

Westinghouse  Elec,  ft  Mfg. 
Co. 

Machines.  Billing 

Remington  Rand  Business 
Service,  Inc. 

Machines,  Bookkeeping 
Remijogton  Rand  Business 
Service.  Inc. 

Magnets,  Lifting 
Electric  Controller  ft  Mfg. 
Co. 

Metal,  Non-Corrosive 
International  Nickel  Co. 
Meters 
Demand 

Landis  ft  Gyr.  Ltd. 
Sangamo  Electric  Co. 
Weetinghousc  Elec,  ft  Mfg 
Co. 

Kilovoltamperes 
Landis  &  Gyr.  Ltd. 
Sangamo  Electric  Co. 
Westinghouse  Elec,  ft  Mfg 
Co. 

Recording 
Tanner  Engr.  Co. 

Remote  Indicating 
Tanner  Engr.  Co. 

Watthour 

Duncan  Electric  Mfg.  Co. 
Landis  ft  Gyr.  Ltd. 
Sangamo  Electric  Co. 
Westinghouse  Blec.  ft  Mfg 
Co. 

Meter  Testers 
General  Electric  Co. 
Westinghouse  Elec.  &  Mfg 
Co. 


Mica 

Chicago  Mica  Co. 

Mica  Insulator  Co. 

Munsell  ft  Co..  Eugene 
Molded  Parts 
Belden  Mfg.  Co. 

Garfield  Mfg.  Co 
Molding  Materials 
Bakelite  Corp 
Celoron  Co..  The 
Motors 

Allis-Chalmers  Mfg  Co 
I  Amer.  Electric  Motor  Co 
I  Paldor  Electric  Co. 

Burke  Elec.  Co. 

Century  Electric  Co. 
Crocker-Wheeler  Electric 
Mfg.  Co. 

General  Electric  Co. 
Graybar  Elec.  Co. 

Lincoln  Electric  Co. 

Marble  Card  Elec.  Co..  The 
Peerless  Electric  Co. 

Robbins  ft  Myers.  Inc. 

Star  Electric  Motor  Co. 
Sturtevant  Co..  B.  F. 

Wagner  Electric  Corp. 
Westinghouse  Elec,  ft  Mfg 
Co. 

Zobell  Elec.  Motors  Co. 
Alternating  Current 
American  Electric  Motor  Co. 
Mine 

Westinghouse  Elec,  ft  Mtg 
Co. 

Railtnay 

Westinghouse  Elec,  ft  Mfg 
Co. 

Small 

Westinghouse  Elec,  ft  M'g 
Co 

Synchronous 

Electric  Machy.  Mfg.  Co. 
Motor  Generator  Sets 
Electric  Machy.  Mfg.  Co. 
Oil  Itiirners 
Babcock  ft  Wilcox  Co 
Oil  ft  Grease.  Liibrirating 
Vacuum  OH  Co. 

Oil  Separators  and  Purifiers 
De  Laval  Separator  Co 
Hydroil  Sales  Corp. 

Sharpies  Specialty  Co. 
Overhead  Line  Materials 
Ohio  Brass  Co 
Oliver  Iron  &  Steel  Corp. 
Packlag 

General  Electric  Co 
Painting  Equipment.  Mechan¬ 
ical  or  Electrical 
Matthews  Corp.,  W.  N. 
Panel  Hoards 
Celoron  Co.,  The 
General  Electric  Co. 
Trumbull  Elec.  Mfg.  Co. 
Westinghouse  Elec,  ft  Mfg 
Co. 

Stone 

Alberene  Stone  Co. 

Panels,  Swltclitiourd 
General  Electric  Co. 
Westinghouse  Elec,  ft  Mfg. 
Co. 

Pavement  Breakers,  Pneu¬ 
matic 

Cameron  Steam  Pump 
Works.  A.  S. 
Ingersoll-Rand  Co. 
Penetration  Process,  Butt 
Treating 

MacGillis  ft  Gibbs  Co. 
Penstocks 

Newport  News  Shipping  ft 
Drydock  Co. 

Phantom  Loads 
States  Co.,  The 
Piling,  Creosoted  Southern 

Ptae 

International  Creosote  ft 
Const.  Co. 

Pins,  Insulator 
Hubbard  ft  Co. 

Ohio  Brass  Co, 

Oliver  Iron  ft  Steel  Corp. 
Pins,  Thru 

St.  Louis  Malleable  Iron 
Casting  Co,( 

Pipe  , 

Riveted  Steel 

Newport  News  Shipping  ft 
Drydock  Co. 

Ri  ter -Conley  Co 
Pipe  Frame  Fittings,  Elec 
trlcnl 

Schweitzer  ft  Conrad.  Inc 
Westinghouse  Elec,  ft  Mfg 
Co. 

Pings,  Attachment 
General  Electric  Co. 

Plugs,  Attachment  and  Caps 
Cutler-Hammer  Mfg.  Co 
Pole  Cradle 

Farnham  A  Cunningham 
Pole  I.ine  Hardware 
Electric  Service  Supplies 
Co. 

Graybar  Elec.  Co. 

Hubbard  ft  Co 
Malleable  Iron  Fittings  Co 
Ohio  Brass  Co. 

Oliver  Iron  ft  Steel  Corp. 
Truscon  Steel  Co. 
Westinghouse  Elec.  A  Mfs 
Co. 

Pole  Mounts 

Malleable  Iron  Fittings  Co. 


30  Horse  Power  Century  Type  AS 
Automatic  Start  Induction  3  and  2  Phase  Motor 


Full  Load  Running  Fuses 
Can  Be  Used  for  Starting 


Because  of  the  low  starting  current  of  Century 
Type  AS  Automatic  Start  Induction  3  and  2 
Phase  Motors,  regular  operating  fuses  are  usually 
of  ample  capacity  to  carry  the  full^load  starting 
current*  This  feature  gives  added  protection  to 
the  motor  when  unusually  heavy  loads  occur* 
Should  one  fuse  blow,  the  others  are  of  such  ca¬ 
pacity  that  they  wdll  also  blow — all  phases  of  the 
motor  are  therefore  protected. 

No  elaborate  starting  equipment  is  required.  Any 
approved  single-throw  switch  may  be  used  for 
starting — making  these  motors  particularly  suit¬ 
ed  to  all  remote  control  or  automatic  start 
installations. 

Built  in  standard  sizes  from  to  60  horse  power 

CENTURY  ELECTRIC  COMPANY 

1806  Pine  St*  St.  Louis,  Mo. 

35  Stock  Points  in  the  United  States  and  More  Than  50  Outside  Thereof 


tiearings  are  long-lived 
— they  aremachined  from 
phosphor  bronze  cast* 
ings,  the  best  bearing 
material  obtainable* 


“THEY  KEEP  A-RUNNING” 
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ELECTRICAL  WORLD 


r<4M.  Mnforeliic  o> 
H^b«rd  h  Co 
^oiicon  Steel  Co. 
rolee 
OmIw 

Bell  Lumber  Co. 

Carney  A  Co.,  B.  J. 

Maufle  Pole  A  Tie  Co. 

Pace  A  Hill  Co. 

Por'.er  A  Rom,  Inc. 

Western  Bed  Cedar  AMn. 
CAettnut 

Frankfort  Lumber  Co. 
Creototed  Southern  Pine 
Brown  A  Sons  Lumber  Co¬ 
lne..  W.  P. 

Graybar  Elec.  Co. 
International  Creosot.  A 
Constr.  Co. 

Lonr-Bell  Lumber  Co. 

Texas  Creosoting  Co. 

Steel 

Archbold-Brady  Co. 

Bates  Expanded  Steel 
Truss  Co. 

Bates  Steel  Corp..  Walter 
Lehigh  Structural  Steel  Co. 
Truscon  Steel  Co. 

Wood 

American  Creosoting  Co. 
Hubbard  A  Co. 

Texas  Creosoting  Co. 

Pole  Setting  Equipment 
Highway  Trailer  Co. 
rwrceluiii  (See  Insiilatlna 
lilateriul.  China  and 
Pnrrelain) 

Westlnghouse  Elec.  A  Mfir 
Co. 

Posts.  Guard  Rail,  Creosoted 
Southern  Pine 
Long-Bell  Lumber  Co. 

Posts,  Wood 
Naugle  Pole  A  Tie  Co. 
Potentiometers 
Biddle.  James  O. 

General  Electric  Co. 
Westlnghouse  Elec.  A  Mtg 
Co. 

Potheads 

O  A  W  Elec.  Spec.  Co. 
Ohio  Brass  Co 
Railway  A  Industrial  Engr. 
Co. 

Preheaters.  Air 
Air  Preheater  Corp. 
Babcock  A  Wilcox  Co. 
Blaw-Knoz  Co. 

Sturtevant  jCo..  B.  P, 
Preservative,  Wood 
Curtin-Howe  Co. 

Projectors.  Floodlighting 
Electric  Service  Supplies 
Co. 

Westlnghouse  Elec.  A  Mfg 
Co. 

I'roteetivs  Devires 
Condit  ElecT.  Mfg.  Co. 
Electric  Power  Equip.  Corp 
General  Electric  Co. 
Metropolitan  Device  Corp. 
Bail  way  A  Industrial  Eng 
Co. 

Boiler-Smith  Co. 

Schweitzer  A  Conrad,  Inc. 
Westlnghouse  Elec.  A  Mfg. 
Co. 

Pullers,  Car 

Mead-Morrison  Mfg.  Co. 
Pullers,  Fuse  Plug 
O.  C.  A.  Mfg.  Co. 

Pulleys,  Paper 
Rookwood  Mfg.  Co.  (Ohio 
Valley  Pulley  Works) 
Pulverized  Fuel  Equipment 
American  Pulverizer  Co. 
Combustion  Engr.  Corp. 
Riley  Stoker  Corp. 
Pulverizers 

Raymond  Bros.  Impact 
Pulv.  Co. 


Pumping  Systems,  Air  Lift 
Cameron  Steam  Pump 
Works.  A.  S. 
Ingersoll-Rand  Co. 

Pumps 
Boiler  Feew 
Cameron  Steam  Pump 
Works.  A.  S. 
Ingersoll-Rand  Co. 
ilentrifuaal 

illis-Chalmers  Mfg.  Co. 
Cameron  Steam  Pomp 
Works,  A.  S. 
Ingersoll-Rand  Co. 

Pelton  Water  Wheel  Co. 
Wheeler  Mfg.  Co..  C.  H. 
Worthington  Pump  A 
Machy.  Corp. 

Reri  prorating 
Allis-Chalmers  Vlig.  Co. 
Vamum 

Wheeler  Mfg.  Co..  C.  H. 
Pyrometers 
Bristol  Co..  The 
Superheated  Steam 
Superheater  Co. 

Racks,  Cable 
O.  A  W.  Elec.  Spec.  Co. 
Rsrks,  Intake 
Newport  News  Shipb’ld’g  A 
Drydock  Co. 

Racks,  Secondary 
Hubbard  A  Co. 

Oliver  Iron  A  Steel  Corp 
Porter  A  Rose.  Inc. 

St.  Louis  Malleable  Iron 
Casting  Co. 


Itadio  Apparatus 
Cutler-Hammer  Mfg.  Co 
General  Electric  Co. 

Rail  Bonds 

American  StMl  A  Wire  Co. 
Copperweld  Steel  Co. 

Ohio  BraM  Co. 

Rake,  Rack 

Newport  News  Shipping  A 
Drydock  Co. 

Ranges,  Eleetrle 
Westingbouss  Elec.  A  Mfg. 
Co. 

Rectiflers 

General  Electric  Co. 
Wagner  Electric  Corp. 
Westlnghouse  Elec.  A  Mfg. 
Co. 

Afercurv  Are  Power 
Amer.  Brown-Boveri 
Elec.  Corp. 

Reducers,  Speed 
Falk  Corp.,  The 
Reels,  Take  Up  and  Pay  Out 
Gleason  A  Co..  J.  L. 
Matthews  Corp..  W.  N. 
Reflectors 

Holophane  Glass  Co. 
Philadelphia  Elec'l  A  Mfg. 
Co. 

Refractors,  Street  Lighting 
Holophane  GlaM  Co. 
Refrigerators 
General  Electric  Co. 
Regulators,  Automatic 
Amer.  Brown-Boveri 
Elec.  Corp. 

Regulators,  Damper,  Draft 
A  Fan 

Smoot  Engrg.  Corp. 
Regulators,  Feedervnitage 
Westlnghouse  Elec.  A  Mfg. 
Co. 

Relays 

(7ondit  Elec'l.  Mfg.  Co. 
Monitor  Controller  Co. 
Roller  Smith  Co. 
Westlnghouse  Elec.  A  Mfg. 
Resistance  Loads 
States  Co.,  The 
Resistance  llnits 
Cutler-Hammer  Mfg.  Co. 
General  Electric  Co. 
Olobar  Corp. 

Railway  A  Industrial  Eng 
Go. 

Ward  Leonard  Elec.  Co. 
Resistances,  Lightning  Ar¬ 
rester 

Globar  Corp. 

Resistors 

Ward  Leonard  Elec.  Co. 
Westiogbouse  Elec.  A  Mfg 
Co. 

Re-Superheaters 
Superheater  Co. 

Rlirostata 
Biddle.  James  O. 
Cutler-Hammer  Mfg.  Co. 
General  Electric  Co. 
Monitor  Controller  Co. 
Siindh  Electric  Co. 

Ward  Leonard  Elec.  Co. 
Westlnghouse  Elec.  A  Mfg 
Co. 


Rings,  Cable 
Copperweld  Steel  Co. 
Hubbard  A  Co. 

Saturants 

Tar  Products  Corp. 
Searclillgbis 
General  Electric  Co 
Seennd-IInnd  Apparatus 
(See  Heiirrhilght  Section) 
Archer  A  Baldwin.  Inc. 
Belyea  Co..  Inc. 
Consolidated  Prod.  Co. 
Electric  Service  Co.,  Inc.. 
The  (Cinn.  O.) 

Ellis,  A.  Lee 

Hall  A  Co..  Inc..  Stephen 
Hemphill  A  Co.,  J.  L. 
Land,  L.  J. 

Myerson,  Joseph 
National  Electric  Products 
Co. 

Niissbaum  A  Co..  V.  M. 
Power  Plant  Equip.  Co. 
Randle  Machv.  Co. 

Rosa  Power  Equip.  Co. 
Sachaenmaier  Co..  George 
Scheinert,  R. 

Separators,  Magnetic 
Cutler-Hammer  Mfg.  Co. 
Screws.  Lag 
Hubbard  A  Co. 

Sheets,  Copper,  Brass, 

Bronze  and  Nickel  Silver 
American  Brass  Co. 

Slack  Pullers 
Mattbsws  Corp.,  W.  N. 

Slats 

Portland-Monson  Slats  Os. 
Sleeves,  Splicing 
Memco  Engr.  A  Mfg.  Co. 
Sockets  and  Receptacles 
Cutler-Hammer  Mtg.  Co. 
General  Electric  Co. 
Philadelphia  Elec’l  A  Mfg. 
Co. 

Sniders 

Westingbouss  Elec.  A  Mfg. 
Co. 

Soldering  Flux 
Westlnghouse  Elec.  A  Mfg. 
Oo. 


Springs 

American  Steel  A  Wire  Co. 


Sprockets,  Silent  Chain 
Star  Electric  Motor  Co. 
Westlnghouse  Elec.  A  Mfg. 
Co. 

Standards,  Street  Lighting 
Union  Metal  Mfg.  Co. 
Staples 

American  Steel  A  Wire  Co. 
Copperweld  Steel  Co, 
Hubbard  A  Co. 

Insulated 

Blake  Signal  A  Mfg.  Co. 
Starters,  Motor,  Electric 
Condit  Elec'l.  Mfg.  Co. 
Cutler-Hammer  Mfg.  Co. 
Electric  Controller  A  Mfg. 
Co. 

Geueral  Electric  Co. 
Industrial  Controller  Co. 
Monitor  Controller  Co. 
Sundb  Electric  Co. 

Ward  Leonard  Elec.  Co. 
WssUngbouse  Elec.  A  Mfg 
Co. 

Steam  Specialties 
Johns-Manville  Corp. 

Steel 

Alloy 

Timken  Roller  Bearing  Co. 
Electric  Furnace 
Timken  Roller  Bearing  Co. 
Open  Hearth 

Timken  Roller  Bearing  Co. 
Special  Analyaia 
Timken  Roller  Bearing  Co. 
Steel,  Eleetrleal  Sheets 
Empire  Steel  Corp. 

Steel  Fabrication 
Bates  Steel  Corp.,  Walter 
Steel  IMiite  Work 
Blaw-Knox  Co. 

Newport  News  Shipping  A 
Drydock  Co. 

Steps,  Safety  Car  Steps, 
Irving  Iron  Works 
Steps,  Safety  Stair 
Irving  Iron  Works 
Stokers 

Babcock  A  Wilcox  Co. 
Combustion  Engr.  Corp. 
General  Electric  Co. 

Riley  Stoker  Corp. 
Mechanical 

American  Engineering  Co. 
Westinghooie  Elec.  A  Mfg. 
Co. 

Structural  Steel 
Bates  Steel  Corp.,  Walter 
American  Bridge  Co. 
Blaw-Knox  Co. 

Truscon  Steel  Co. 
Suhstatiens.Complete  Manual 
Automatic  A  Klectro- 
Pneumatie  Automatic 
Westlnghouse  Elec.  A  Mfg. 
Co 

Sub-Stations,  Outdoor 
Delta  Star  Elec.  Co. 

Electric  Power  Equip.  Corp. 
Electrical  Engineers'  Equip. 
Co. 

General  Electric  Co. 
Hi-Voltage  Equipment  Co. 
Lehigh  Structural  Steel  Co. 
Railway  A  Industrial  Eng. 
Co. 

Schweitzer  A  Conrad.  Inc. 
Truscon  Steel  Co. 
Westiogbouse  Elec.  A  Mfg. 
Co. 

Outdoor  Steel 

Newport  News  Shipbldg.  A 
Drydock  Co. 

Steel 

Bates  Steel  Corp.,  Walter 
Superheaters,  Steam 
Babcock  A  Wilcox  Co. 
Superheater  Co. 

Supplies  (Electric  Railway) 
General  Electric  Co. 
Graybar  Elec.  Co. 

Ohio  Brass  Co. 
Westlnghouse  Elec.  A  Mfg. 
Co. 

Switchboard  Supplies 

Electric  Power  Equip. 
Corp. 

General  Electric  Co. 
Westlnghouse  Elec.  A  Mfg. 
Co. 

Switchboards 
Allls-Cbalmers  Mfg.  Co. 
Condit  Elec’l  Mfg.  Co. 
General  Electric  (k>. 
Graybar  Elec.  Co. 

Trumbull  Electric  Mfg.  Co. 
Westlnghouse  Elec.  A  Mfg. 
Co. 

Stone 

Alberene  Stone  Co. 

Switch  Houses 
Condit  Elec’l  Mfg.  Co. 
Switches 

Air  Break  and  Pole  Top 
Bowie  Switch  Co. 

Condit  Elec’l.  Mfg.  Co. 
Delta  Star  Elec.  C!o. 
Electric  Power  Equip.  Corp. 
Electrical  Engineers’  Equip. 
Co. 

General  Electric  Co. 
Hl-Voltye  Equip.  Co. 
Memco  Engr.  A  Mfg.  Co. 
Railway  A  Industrial  Engr. 
Co. 

Schweitzer  A  Conrad.  Inc. 


Dwconnecttne 
Bowie  Switch  Co. 

Champion  Switch  Co. 

Delta  Star  Elec.  Co. 

Electric  Power  Equip.  Corp. 
Electrical  Engineers’  Equip. 
Co. 

General  Electric  Co 
K.  P.  P.  ElectHe  Co. 
Matthews  Corp.,  W.  N. 
Memco  Engr.  A  Mfg.  Co. 
Railway  A  Industrial  Engr. 
Co. 

Schweitzer  A  Conrad.  Inc. 
Thoner  A  Martens 
Westingbouse  Elec.  A  Mfg. 
Co. 

Float 

Cutler-Hammer  Mfg.  Co. 
General  Electric  Co. 

Sundh  Electric  Co. 
Westlnghouse  Elec.  A  Mfg. 

Co. 

Fuse 

General  Electric  Co. 
Matthews  Corp.,  W.  N. 
Metropolitan  Device  Corp. 
Schweitzer  A  Conrad.  Inc. 
Westlnghouse  Elec.  A  Mfg. 
Co. 

Horn  Oap 

Railway  A  Industrial  Engr. 
Co. 

Westingbouse  Elec.  A  Mfg 
Co. 

Inatrument 

Railway  A  Industrial  Engr. 
Cp. 

Sangamo  Electric  Co. 
Hrcstinghouse  Elec.  A  Mfg 
Co. 

Knife 

Anderson  Mfg.  Co.  A.  A 
J.  M. 

Condit  Elec’l.  Mfg.  Co. 
General  Electric  Co. 
Trumbull  Elec.  Mfg.  Co 
Magnetic 

Ward  Leonard  Elec.  Co. 
Meter  Service 
Colt’s  Patent  Fire  Arms 
Mfg.  Co. 

Oil 

Amer.  Brown-Boveri 
Elec.  Corp. 

Condit  Elec’l.  Mfg.  Co. 
General  Electric  Co. 
Westingbouse  Elec.  A  Mfg. 
Co 

Oil  Disconnecting 

G.  A  W.  Elec.  Spec.  Co. 

Open-Type 

Matthews  Corp..  W.  N. 
Remote  Control 
Cutler-Hammer  Mfg.  Co. 
General  Electric  Co. 
Sangamo  Electric  Co. 

Sun<lh  Electric  Co. 
Westingbouse  Elec.  A  Mtg. 
Co. 

Safety  Enclosed 
Colt’s  Patent  Fire  Arms 
Mfg.  Co. 

General  Electric  Co. 
Trumbull  Elec.  Mfg  Co. 
Westingbouse  Elec.  A  Mfg. 

Co. 

Series 

Cutler-Hammer  Mfg  Co. 
General  Electric  Co. 
Westingbouse  Elec.  A  Mfg. 
Co. 

Snap  and  Puah  Button 
Cutler-Hammer  Mfg.  Co. 

G  A  W  Elec.  Spec.  Co. 
General  Electric  Co. 
Graybar  Elec.  Co. 

Time 

Anderson  Mfg.  Co.  A.  A 
J.  M. 

Cramer  A  Co.,  Inc.,  R.  W. 
General  Electric  Co. 

Landis  A  Gyr,  Ltd. 

Paragon  Electric  Co. 
Westlnghouse  Elec.  A  Mfg. 
Co. 

Synchroscopes 
General  Electric  Co. 
Roller-Smith  Co. 

Schweitzer  A  Conrad.  Inc. 
Westingbouse  Elec.  A  Mfg. 
Co. 

Weston  Elecl.  Instr.  Corp. 
Tachometers 
Biddle,  James  G. 

Bristol  Co..  The 
Tanks  A  Plate  Work 
Heine  Boiler  Co. 

Tanks 

Riter-Conley  (3o 

Tape,  Friction 
Firestone  Tire  A  Rubber  Co. 
OUonite  Co.  ^ 

Tape,  Insulating 
Kerlte  Ins.  Wire  A  Cable 
Co. 

Tape.  Rubber 
Okonite  Co. 

Westlnghouse  Elec.  A  Mfg 
Co. 

Telephones 
Graybar  Elec.  Co. 
Westlnghouse  Elec.  A  Mfg. 
Co. 

Tension  Indicator 
Martln-Loomis  Corp. 
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Terminal  Lugs,  SoIdertoN 
Dossert  A  Co. 

Test  Blocks,  Meter 
States  Co..  The 
Test  Tables,  Meter 
States  Co.,  The 
Testers,  Bond 
Roller-Smith  Co. 

Testing  Apparatus 
Roller-Smith  Co. 

General  Electric  Co. 
Westingbouse  Elec.  A  Mfg. 
Co. 

Testing  Laboratories 
Electrical  Testing 
Laboratories 
Theatre  Dimmers 
Cutler-Hammer  Mfg.  Co. 
Ward  Leonard  Elec.  (k>. 
Thermometers 
Bristol  Co..  The 
Foxboro  Co. 
ties 

Naugle  Pole  A  Tie  Co. 

Ties,  Creosoted  Southern 
Pine 

International  Creosote  A 
Constr.  Co. 

Long-Bell  Lumber  Co. 
Timber.  Creosoted  Southern 
Pine 

International  Creosote  A 
Constr.  Co. 

Toaster 

Westingbouse  Elec.  A  Mfg. 
Co. 

Tools.  Coil  Winding 

Electric  Service  Supplies 
Co. 

Tools,  Constrnrtlon 
Klein  A  Sons,  Matbias 
Tools.  Live  Line 
Tip’s  Tool  Co..  Inc. 

Tools,  Pnenmatic 
Cameron  Steam  Pump 
Works.  A.  S. 
Ingersoll-Rand  Co. 

Torches,  Soldering 
Unique  Mfg.  Co. 

Towers 

Cooling 

Wheeler  Mfg.  Co.,  C.  H. 

Radio 

Blaw-Knox  Co. 

Rlter-Conley  Co. 

Steel 

Bates  Steel  Corp..  Walter 

Tranamiaaion 

Aermotor  Co. 

American  Bridge  Co. 
Archbold-Brady  Co. 

Bates  Steel  Corp.,  Walter 
Blaw-Knox  Co. 

Lehigh  Structural  Steel  Co. 
Newport  News  Shipping  A 
Drydock  Co. 

Riter-Conley  Co. 

Truscon  Steel  Co. 
Transformen 
Allis-Chalmers  Mfg.  Co. 
Amer.  Brown-Bov^ 

Elec.  Corp. 

American  Transformer  Co. 
Duncan  Electric  Mfg.  Co. 
General  Electric  Co. 
Kuhiman  Electric  Co 
Moloney  Electric  Co. 

States  Co.,  The 
Wagner  Electric  Corp. 
Westingbouse  Elec.  A  Mfg. 
Co. 

Sell  Ringing 

Westingbouse  Elec.  A  Mfg. 
Co. 

Diatribution 
Kuhiman  Electric  Co. 
Furnace  and  Special  Types 
Kuhiman  Electric  Co. 
General 

Westingbouse  Elec.  A  Mfg. 
Co. 

Inatrument 
Roller-Smith  Co. 

Sangamo  Electric  Co. 
Westingbouse  Elec.  A  Mfg. 
Co. 

Weston  Elecl.  Instr.  Corp. 
Street  Lighting 
Kuhiman  Electric  Co. 
Tripping  and  Metering 
Condit  Elec’l.  Mfg.  Co. 
Transformers,  Bell  Ringing 
General  Electric  Co. 
Metropolitan  Device  Corp. 
Westlnghouse  Elec.  A  Mfg. 
Co. 

Traps,  Steam  A  Radiator 
Johns-Manville  Corp. 
Tracks.  Industrial 
Yale  A  ToWne  Mfg,  Co. 
Tree  Trimming  Service 
Nelson  A  Kuemmerling- 

Trimmers.  Tree 
Bartlett  Mfg.  Co. 

Tnbes.  Copper,  Brass,  Bronze 
A  Nickel  Sliver 
American  Brass  Co. 

Tnbing,  Seamless  Steel 
Timken  Roller  Bearing  (3e. 


PIONEERS 
SINCE  1888 


For  complete  description  and  test  charac¬ 
teristics  of  the  Model  537  Set  Tester,  as  well 
as  the  other  two  Weston  instruments  illus¬ 
trated  above,  write  for  copies  of  descriptive 
circuianjust  off  the  press. 


Model  537 


Model  528 

Model  533 — Counter  Tube  Checker  3-Range  A.  C  Voltmeter 

Operates  direct  from  an  A.  C.  light  socket  or  any  150  /8  /4  volts.  This  compact  lit- 
other  A.C.— 60  cycle — 90  to  130  volt — sotirce  of  sup-  tie  instrument  is  designed  for  line 
ply.  Requires  no  batteries.  Will  test  every  type  supply  and  filament  voltage  tests 
of  tube — A.  C.  or  D.  C. — having  filament  voltages  of  A.  C.  receivers.  A  handy  kit 
of  1.5,  2.5,  3.3,  5  or  7.5  volts,  including  rectifying  instrument,  exceptionally  accu- 
type  tubes.  Proper  voltage  regulation  is  quickly  rate,  light  and  durable.  Contained 
obtained  by  means  of  the  voltage  adjusting  dial  in  mottled  red  and  black  bakelite 
and  the  voltage  indicator.  case. 


WESTON  ELECTRICAL 
INSTRUMENT  CORP. 


378  Frelinghuysen  Ave. 
Newark  ;  New  Jersey 


Sr.PTE.MBER  29,  1928 


WESTONlftmdf  betmen 


Safeguarding  the  Mutual  Interests  of Suppliers 
of  Electric  Power  and  Radio  Set  Owners 

K  LREADY  in  several  million  homes  A.  C.  Radio 
•/jL  Receiving  Sets  are  connected  to  the  lighting 
socket — deriving  their  entire  power  supply  from  the 
same  circuits  which  feed  the  home  lighting  system, 
electric  washer,  refrigerator,  vacuum  cleaner  and 
many  other  electric  devices  of  household  necessity. 

Electric  Light  and  Power  Companies  everywhere 
are  giving  heed  to  the  new  service  problems  which 
have  accompanied  this  sudden  and  wide-spread  ad¬ 
dition  of  A.  C.  radio  sets  on  their  distribution  lines. 
For  a  long  time  to  come  adequate  testing  equipment 
for  radio  servicing  must  be  employed  or  sponsored 
by  Central  Station  Companies  to  guarantee  their 
customers  satisfactory  radio  operation  and  reception. 

Standing  between  the  service  of  A.  C.  power  sup¬ 
ply  and  millions  of  meter  subscribers — con-  ^ 

stituting  a  supreme  court  of  authority— 
are  the  three  Weston  instruments  ^ 

’lown  herewith.  ' 


Model  537  A.  C. — D.  C.  Set  Tester 

A  complete  servicing  outfit  that  will  quickly  diag¬ 
nose  the  trouble  in  any  type  of  radio  receiver  set 
made — without  need  for  any  additional  equipment. 
The  meters  provided  are  equivalent  to  ten  instru¬ 
ments: — a  3-range  A.  C.  Voltmeter,  150/8/4  volts; 
a  D.  C.  Volt-Milliammeter  with  five  voltage  ranges 
— 600/300/120/60/8  volts  (all  1000  ohms  per  volt); 
and  two  current  ranges — 150/30  milliamperes. 

With  this  Weston  Set  Tester  filament,  grid,  plate 
and  cathode  voltages  are  determined  under  actual 
operating  conditions.  It  determines  filament  current 
requirements  and  plate  current  drain.  It  locates 
“shorts”  between  grid  and  plate  as  well  as  distortion 
in  the  audio  system  due  to  tube  overloading.  It  pro¬ 
vides  for  filament  circuit  and  general  continuity 
tests,  and  also  serves  as  a  rapid  tube  tester. 

Any  receiver  installation,  including  power  supply, 
can  be  completely  tested  in  fifteen  minutes,  and 
t  yet  this  tester  is  so  efficiently  designed  and 

compact  that  it  measures  only  square 
high,  and  weighs  only  6^  lbs. 


216 


ELECTRICAL  WORLD 


Vol.92.  No.13 


FREE  EXAMINATION  COUPON 


What  is  it  costing 
YOU  to  be  without 
the  STANDARD? 


.  Metet.  oL 

50“'  ‘'*r> 


Examine  it  for  ten  days  FREE 


ENGINEERING 
COMPANY  INC 

RAWSON  ST  AHONCLSON  AVE. 
LONdlSLANOCITV,  N.y. 


It  will  par  70U  well  to  Bee  and  examine  this  modern 
electrical  handbook  FREE  for  ten  days.  You  have  a  daily 
need  for  it  because  it  will  help  on  every  poaeible  prob¬ 
lem  that  may  come  up  in  your  daily  work.  Over  60 
Bpecialista,  each  an  authority  in  their  respective  fields, 
have  riven  their  best  to  this  book.  Over  70,000  Standards 
are  in  use  today  because  they  are  accurate,  thorourh  and 
rifht  up-to-the-minute. 


Tnrblnee 

Hydraulic  i  Z  '  . 

Allis-Chalmers  Mfr.  Co.  ^ 
Amer.  Brown-Boveri 
Elec.  Corp.  ,  ' 

Leffel  &  Co..  James 
Newport  News  Shipb’ld'r  & 
Drydock  Co. 

Pelton  Water  Wheel  Co. 
Smith  Co.,  S.  Morran 
Steam 

Allis-Chalmere  Mfr.  Co. 
Amer.  Brown-Boveri 
Elec.  Corp. 

General  Electric  Co. 
Sturtevant  Co„  B.  F. 
Westinrhouse  Elec.  &  Mfr. 
Co. 

Tnrbo-Generstore 

Allis-Chalmers  Mfg.  Co. 
General  Electric  Co. 
Sturtevant  Co.,  B.  P. 
Westinxhonse  Elec.  A  Mfs. 
Underfloor  Dnet  Systems 
Johns-Manville  Corp. 

Valves 

Pelton  Water  Wheel  Co. 

Valves,  Brass;  Gas,  Water, 
Steam 

Ohio  Brass  Co. 

Valves,  Gate  and  (Butterfly) 
Newport  News  Shipb’ld'r  & 
Drydock  Co. 

Smith  Co.,  S.  Morgran 
Varnish,  Insnlatins 
Bakelite  Corp 

Vault  Units,  Oil  Disconnect- 
ins 

G.  A  W.  Elec.  Spec.  Co. 
Washers 
Hubbard  A  Co. 

Mass.  Machine  Shop 
Oliver  Iron  &  Steel  Corp 
Washing  Machines 
Graybar  Elec.  Co. 

Water,  Walls 
Edge  Moor  Iron  Co. 

W’ater  Walls,  Furnace 
Combustion  Engr.  Corp. 
Waterwheels,  Impulse  Tnr 
bines 

Allis-Chalmers  Mfg.  Co. 
I-effel  &  Co..  James.  The 
Newport  News  Shipping  & 
Drydock  Co. 

Water  Wheel  Governors 
Woodward  Governor  Co. 
W’eatherproof  Wire  Saturants 
Tar  Products  Corp. 

Welders 

Arc 

General  Electric  Co. 
Lincoln  Elec.  Co. 

Ohio  Brass  Co. 

Portable 
Ohio  Brass  Co. 

Portable  Arc 

Westinghouse  Elec.  &  Mfg. 


Kerite  Ins.  Wire  A  Cable 
Co. 

Rome  Wire  Co. 

Simplex  Wire  A  Cable  Co. 
Bare  Copper 
Dudlo  Mfg.  Co. 

Phillips  Wire  Company 
Rome  Wire  Co. 

Coppertceld 
Copperweld  Steel  Co. 
Enameled 
Acme  Wire  Co. 

Dudlo  Mfg.  Co. 

Maring  Wire  Co. 

Rome  Wire  Co. 

Galvanieed 

Page  Steel  &  Wire  Co. 
Magnet 

American  Steel  A  Wire  (k>. 
Acme  Wire  Co. 

Belden  Mfg.  Co. 

Dudlo  Mfg.  Co. 

Maring  Wire  (3o. 

Roc^bestos  Products  Corp. 
Roebling's  Sons.  J.  A. 
Rome  Wire  Co. 

Magnet.  Enameled 
Belden  Mfg.  Co. 

Messenger,  Strand 
Copperweld  Steel  Co. 

Paper  Insulated 
Okonite-Callender  Cable  Co. 
Simplex  Wire  A  Cable  Co. 
Hesistatice 
Driver-Harris  Co. 

General  Electric  Co. 

Rubber  Covered 
American  Steel  &  Wire  Co. 
Belden  Mfg.  Co. 

Graybar  Elec.  Co. 

Hazard  Ins.  Wire  Works 
Okonite  Co.,  The 
Philli|)s  Wire  Comnuny 
Roebling's  Sons  Co..  J.  A. 
Rome  Wire  Co. 

Safety  Cable  Co. 

Simplex  Wire  &  Cable  (3o. 
Standard  Underground 
Cable  Co. 

Solid  and  Stranded 
American  Brass  Co. 

Splicing  Material 
Okonite  Co.,  The 
Okonite-Callender  Cable  (k),. 
Tree 

Hazard  Ins.  Wire  Works 
Okonite  Co..  The 
Simplex  Wire  A  Cable  Co 
TroUep  • 

Rome  Wire  Co, 
Underground  ( Cable ) 
American  Steel  A  Wire  Co. 
Hazard  Ins.  Wire  Works 
Roebling’s  Sons  Co..  J.  A. 
Rome  Wire  Co. 

Simplex  Wire  &  Cable  (k>. 
Varnished  Cambric 
American  Brass  Co. 
American  Steel  A  Wire  Co. 
Okonite  Co.,  The 
Simplex  Wire  A  Cable  Co. 
Weatherproof 
American  Brass  Co. 
American  Steel  A  Wire  Co. 
Graybar  Elec.  Co. 

Phillips  Wire  Co. 

Roebling’s  Sons  Co.,  J.  A. 
Rome  Wire  Co. 

Safety  Cable  Co. 

Simplex  Wire  A  Cable  Co. 
Welding 

American  Steel  &  Wire  Co. 

Wireless  Apparatus 
General  Electric  Co. 
Westinghouse  Elec.  A  Htm. 


Standard  Handbook 


Fifth  Edition 

!il37  pages,  4Vix7,  flexible,  thumb-indexed,  illustrated. 
$0.00  net,  postpaid. 

The  Handbook  saves  time,  trouble,  worry,  bother— and 
money.  The  tables,  formulas,  descriptions  of  methods  and 
equipment,  explanations  of  principles,  and  other  electrical 
engineering  data  are  used  day  in  and  day  out — it  means 
something  to  have  them  in  convenient  form  easy  to  get  at 
quickly. 

The  book  is  of  such  constant  value  that  it  is  considered 
an  essential  part  of  an  engineer’s  equipment — something 
every  engineer  has— or  should  have. 

If  the  Standard  is  not  on  your  desk,  send  the  coupon  for 
•  ten-day  free  examination  copy. 


Mail  the 
coupon 


McGraw.s  Hill 


Welding  Apparatus 
Lincoln  Electric  Co. 

Ohio  Brass  Co. 

Welding  Machines 
General  Electric  Co. 
Westinghouse  Elec.  A  Mfg 


MaOraw^HlU  Book  CB.,  IMm  870  Seventh  AvemiB,  Now  York,  N.  T*  | 


You  may  send  me  on  10  days’  approval  Standard  Handbook,  New 
Fifth  Edition,  $6.00  net.  I  agree  to  pay  for  the  book  or  return  it 
postpaid  within  10  days  of  receipt.  To  secure  books  on  approval 
print  your  name  plainly  and  fill  in  all  lines. 

Name  . 

Home  Address . 

City .  State . 


Winches,  Truck 
Mead-Morrison  Mfg.  Co. 
Wires  and  Cables 
Aluminum 

Aluminum  Co.  of  Amer. 
Armored 

Hazard  Ins.  Wire  Works 
Asbestos  Covered 
Rockbestos  Products  Corp, 
York  Ins.  Wire  Works  of 
O.  E,  Co. 

Auto 

American  Steel  A  Wire  Co. 
Hazard  Ins,  Wire  Works 


Position  . .  . . 

Name  of  Company . 

(Books  sent  on  approval  to  retail  purchasers  in  the  U.  S.  and 
Canada  only.)  W-F 


Wood,  Pins 

Philadelphia  Elec’l  A  Mfg. 


Wood  Preeervlnx 
Prettsunan  A  Sons.  J.  F. 
Newport  News  Shipb^d’g  & 


ALLIS-CHALMERS  REYROLLE 
ARMORCLAD  SWITCHGEAR 

Compound  Filled 

4 

The  result  of  over  20  years’  experience  in  the 
design  and  manufacture  of  totally  enclosed 
switching  equipment.  The  horizontal  drawout 
feature  —  standard  in  all  except  the  largest 
sizes — eliminates  the  use  of  lowering  devices 
or  trucks  for  ordinary  disconnection  purposes. 

Available  in  voltages  ratings  up  to  37,000  volts 
Current  capacities  up  to  3000  amps. 

Interrupting  capacities  up  to  1,500,000  KVA. 
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Acme  Wire  Co . 150 

Aermolor  Co . 148 

Air  Preheater  Corp . 172.173 

Alberene  Stone  Co . 04.  05 

Allis-ChalmerB  Mfg:.  Co . 12,217 

Aluminum  Co.  of  America  .  .00.  07 

Ambursen  Constr.  Co . 126 

American  Brass  Co . 78 

American  Bridge  Co .  14 

American  Brown  Boveri  Elec. 

Corp .  02 

American  Creoeotingr  Co . 30.  31 

American  Engineering'  Co . 187 

American  Insulat'g  Mchy.  Co.  .  136 

American  Pulverizer  Co . 174 

American  Steel  &  Wire  Co . 150 

American  Transformer  Co... 74,  75 
Anaconda  Copper  Mining  Co.  ...  78 
Anderson  Mfg.  Co.,  A.  &  J.  M..122 

Archbold-Brady  Co . 162 

Archer  &  Baldwin.  Inc . 131 

Asbestos  Shingle,  Slate  & 

Sheath  Co . 142 

Automatic  Elec.  Heater  Co.  ...118 


B 


E 


Edge  Moor  Iron  Co . 184 

Electric  Bond  &  Share  Co . 112 

Electric  Machinery  Mfg.  Co.  ...  98 


Page 

Electric  Power  Equip.  Corp..  82,  83 

Electric  Service  Co.,  Inc . 130 

Electric  Service  Sup.  Co . 93 

Electric  Storage  Battery  Co ...  .  163 
EJlectrical  Engrs.  Equip.  Co.  ...  28 
Electrical  Testing  Laboratories  .  126 

Electrical  World .  3 

Ellis.  A.  Lee  . 132 

Empire  Steel  Corp . 162,  163 

Engineers’  Directory . 126.  12Ti 

Erie  Malleable  Iron  Fitts  Co.  ..141- 


F 


Pafnlr  Bearing  Co . 202 

Falk  Corporation  . 262 

Fall  River  Elec.  Lt.  Co . 130 

Fargo  Engrg.  Co . 126 

Famham  &  Cunningham . 159 

Fibre  Conduit  Co . 52 

Fibroc  Insulation  Co . 133 

Firestone  Tire  A  Rubber  Co.  ..147 

Ford,  Bacon  &  Davis . 126 

Fort  Wayne  Corres.  School  .  .  .  .128 

Fowle  &  Co.,  Frank  F . 126 

Frankfurt  Lumber  Co . 160 


L 


Lacomb.  Chas.  F . 126 

Ladd  Water  Tube  Boiler.  .  .176.  177 
Land  L.  J . 131 


Page 


Landis  &  6yr,  Inc . 106 

Lapp  Insulator  Co.,  Inc . 49 

Leach  Company . 160 

Lee.  Wm.  S . 126 

Leflel  &  Co.,  James . 178 

Leffler,  Wm.  S . 126 

Lehigh  Structural  Steel  Co ... .  33 

Line  Material  Co . 22 

Linemen  Protector  Co . 168 

Lincoln.  E.  S . 126 

Lincoln  Efleetric  Co . 193 

Link-Belt  Co . 199 

Locke  Ins.  Corp . 58,  59 

Lombard  Governor  Co . 178 

Long- Bell  Lumber  Co .  37 

Lucas  &  Lulck  . 127 


Lundin  Elec.  &  Mach.  Co . 162 


M  .. 

MacGlllis  &  Gibbs  Co.  . ."  26 

McClellan  &  Junkersfeld . 127 

McGraw-Hill  Book  Co.  118.  161,  216 
McGraw-Hill  Cat.  &  Dir.  Co.  ..124 
Malleable  Iron  Fittings  Co.  .  .  .  89 

Marble-Card  Electric  Co . 204 

Maring  Wire  Co . 148 

Marlin-Rockwell  Corp.  (Gurney 

Ball  Bear.  Div.) . 205 

Martin-Loomis  Corp . 62 

Massachusetts  Mach.  Shop.  Inc.  202 

Matthews  Corp..  W.  N . 53 

Mead,  Daniel  W’ . 127 

Mead-Morrison  Mfg.  Co . 48 

Memco  Engr.  &  Mfg.  Co..  Inc.  .  51 

Metropolitan  Dev;ce  Corp .  2 

Mica  Insulator  Co . 156 

Moloney  Electric  Co . 46.  47 

Monitor  Controller  Co . 203 

Morganite  Brush  Co . 204 

Mullegren,  A.  L . 127 

Munsell  Co.,  Eugene  . 136 

Myerson,  Jus . 130 
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National  Carbon  Co . 211 

National  Elec.  Prod.  Co . 131 

National  EUcposition  of  Power 

&  Mech.  Engr . 123 

National  Vulc.  Fibre  Co . 137 

Naugle  Pole  &  Tie  Co . 44.  45 

Nazareth  Cement  Co . 120 

Neall.  N.  J . 127 

Nelson  &  Kuemmerling . 42,  43 

Newport  News  Shipbldg.  &  Dry 

Dock  Co . 186 

Newport  Rolling  Mill  Co . 140 

Nussbaum  &  Co..  V.  M . 130 
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Ohio  Brass  Co . 8,  9 

Ohio  Valley  Pulley  Works  ....206 
Okonite-Callender  Cable  Co.,  Inc.  4 

Okonite  Co.,  The  .  4 

Oliver  Iron  &  Steel  Corp . 11 

Ophuls  &  Hill.  Inc . 127 

Osgood.  Farley  . 127 
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Pacific  Elec.  Mfg.  Co . 63 

Page  &  Hill  Co . 20.  21 

Page  Steel  &  Wire  Co . 69,  70 

Paragon  Electric  Co . 160 

Pelton  Water  Wheel  Co . 178 

Phillips  Wire  Co . 138 

Pittsburgh  Elec.  Furna<-e  Cori).198 

Polaehek.  Z.  H . 129 

Porcelain  Ins.  Corp . 159 

Porter  &  Ross.  Inc . 40.  41 

Portland-Monson  Slate  Co . 167 
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Prettyman  &  Sons.-J.  F .  24 

Pynchon  &  Co . 112 
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Railway  &  Industrial  Eng.  Co..  10 

Randle  Machy.  Co . 132 

Reed.  Edgar  W . 127 

Remington  Rand  Business  Serv. 

Inc . 119 
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Riter-Conley  Co . 159 

Robbins  &  Myers.  Inc . 207 

Rockbestos  Prod.  Corp . 135 

Rock  wood  Mfg.  Co . 208 

Roebling’s  Sons  Co..  John  A.  .  .150 

Roller-Smith  Co . 159 

Rome  Wire  Co .  72 

Ross  Power  Equip.  Co . 130 

Royle  &  Sons.  John  . 136 
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Sachsenmaier  Co.,  George  . 131 

Safety  Cable  Co . 148 

Sanderson  &  Porter  . 127 
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Sargent  &  Lundy  . 127 
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S.K.F.  Industries  . 100 

Smith  Co..  S.  Morgan . 171 

Smoot  Engr.  Co . 173 

Speer  Carbon  Co . 19S 

Spooner  &  Merrill  . 127 

Squire.  W.  J . 127 

Standard  Steel  &  Bear  Co . 191 

Standard  Underground  Cable  Co.  91 

Star  Electric  Motor  Co . 202 

States  Company . 104,  105 

Stevens  &  Wood  . 127 

Steward  Mfg.  Co..  D.  M . 140 

Strachan,  R.  C . 127 

Sturtevant  Co..  B.  F . 190 

Sundh  Electric  Co . 209 

Supt>rheater  Co . .-.  .-.  .168.  169 

Superior  Mfg.  Co . 140 
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Tanner  Eng.  Co. .  .216 

Tar  Products  Co . V .  50 

Terminal  Machy.  Co . 129 

Texas  Creosoting  Co.  .......  i-. .  29 

Thomas  &  Sons  Co.,  R . 79 

Thomas.  Percy  H . 127 

Thoner  &  Martens  . 159 

Timkeu  Roller  Bear.  Co . 206 

Tip’s  Tool  Co.,  Inc . 16*2 

Tumatsuri.  Masa  . 127 

Trumbull  Elec.  Mfg.  Co . 204 

Truscon  Steel  Co .  13 
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Union  Elec.  Mfg.  Co . 192,  193 

Union  Metal  Mfg.  Co . 9ti 

United  States  Graphite  Co . 198 

Unique  Mfg.  Co . li>0 
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Vacuum  Oil  Co . P.  C. 
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Wagner  Elec.  Corp . 200 

Walter  Bates  Steel  Corp . 6.  7 
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A  New  Soft  Rubber  Plug 
That  Cannot  Break 

An  Exclusive  Feature  of  Belden  Cut  Cord  Service 


BELDEN  PRODUCTS 

Beldenamel  and  Textile 
Magnet  Wire 

Coil  Windings 

Beldenmold 
(Molded  BaUelite  Products) 

Automotive  Wires  and  Cables 

Airplane  Assemblies 

Radio  Wires,  Cords 
and  Cables 

Rubber  Covered  Wires 
Armored  Cables 
Flexible  Armature  Wires 
Motor  Lead  Wires 

Braided  and  Stranded 
Copper  Cables 

Cotton  Sleeving 


The  Belden  Soft  Rubber  Plug 
completely  eliminates  complaints 
from  broken  plugs.  No  service  is 
too  hard,  no  treatment  too  severe 
for  this  remarkable  Belden  Plug. 
If  the  receptacle  is  not  of  exactly 
the  right  size,  the  prongs  spread 
or  draw  together  without  dam¬ 
aging  the  plug. 

You  can  drop  the  Belden  Soft 
Rubber  Plug  or  even  throw  it 
on  the  floor  without  breaking  it. 


The  Belden  Soft  Rubber  Plug  is 
a  complete  unit  molded  in  Bel¬ 
den  factories.  It  is  assembled 
on  Belden  Wire  as  an  exclusive 
feature  of  Belden  Cut  Cord 
Service. 

Many  leading  appliance  manu¬ 
facturers  are  taking  advantage  of 
this  remarkable  plug.  Write  for 
free  samples  today.  Be  sure  to 
specify  service  for  which  sample 
is  desired. 


Belden  Manufacturing  Company 

2312B  South  Western  Avenue  Chicago,  Illinois 


the  constnict ta 


Economical  operation  of  the 

Utility’s  construction  department 
demands  consideration  of  the  load 
factor  just  as  much  as  the  operation  of 
the  generating  plants.  The  maintenance 
of  a  construction  organization  which  can 
take  care  of  peak  construction  loads 
usually  means  a  large  investment  in 
equipment  which  is  only  working  at  part 
capacity.  There  is  also  a  constant  rise 
and  fall  in  personnel  requirements,  which 
causes  high  organization  expense. 

The  use  of  Hoosier  Service  for  your 
transmission  line  erection  projects  will 
eliminate  this  expense.  Large  economies 
are  effected — there  are  no  delays — a 
complete  organization  fully  equipped 
and  ready  to  function  is  immediately 
available. 

Have  a  Hoosier  representative  call  on 
you  to  discuss  this  service  or  to  submit 
estimates. 


Specialists  In  Evecting  Oveiliead  and 
Ihideii^cDiiiid  Ihinsmissiou  Lines 
Disttihution  Systems  ««  Sub-stations 
« «Qil  and  Gas  Pipe  Lines  *  * 

Hoos 


INEERINC 

lOOW^MONROE  ST* 


CHICAGO 
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